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PREFACE 


The  Head  of  Passes  model  study  was  initiated  by  the  District  Engi¬ 
neer,  New  Orleans  District,  New  Orleans,  Louisiana,  and  was  authorized  by 
the  Chief  of  Engineers  in  the  2nd  indorsement,  dated  31  July  1939*  to  a 
letter  from  the  District  Engineer  dated  13  July  1939*  The  study  was  con¬ 
ducted  by  the  Hydraulics  Division  of  the  Waterways  Experiment  Station 
during  the  period  August  1939  to  September  19^2.  During  the  course  of  the 
investigation,  close  liaison  was  maintained  between  the  New  Orleans  Dis¬ 
trict  and  the  Experiment  Station,  chiefly  through  semi-monthly  progress 
reports,  special  reports,  and  inspection  trips.  Complete  analyses  of  the 
various  phases  of  the  study  were  submitted  to  the  District  Engineer  upon 
completion  of  the  model  tests  involved.  Prior  to  and  during  the  study 
Experiment  Station  personnel  visited  the  prototype  problem  area.  Military 
and  technical  assistants  to  the  District  Engineer  also  visited  the  Experi¬ 
ment  Station  during  the  adjustment  and  operation  of  the  model. 

Frequent  conferences  were  held  with  Mr.  R.  M.  McCrone  of  the 
Mississippi  River  Commission  and  Messrs.  W.  C.  Cobb  and  J.  S.  Gentilich 
of  the  New  Orleans  District,  who  observed  much  of  the  testing  program  and 
devised  certain  of  the  tentative  improvement  plans  tested.  Personnel  of 
the  Waterways  Experiment  Station  actively  connected  with  the  study  were 
Messrs.  J.  B.  Tiffany,  J.  M.  Caldwell,  G.  B.  Fenwick,  J.  J.  Franco, 

W.  H.  Robertson,  A.  M.  Gill,  W.  A.  Moore,  C.  E.  Lee,  and  L.  J.  Morgan. 
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SUMMARY 


The  Head  of  Fasses  model  study  was  conducted  for  the  purpose  of 
determining  the  most  economical  and  effective  plan  for  the  elimination  or 
reduction  of  shoaling  in  the  Mississippi  River  near  the  Head  of  Fasses. 

A  movable-hed-type  model,  constructed  to  linear-scale  ratios  of 
1:500  horizontally  and  1:150  vertically,  reproduced  seven  miles  of  the 
Mississippi  River  above  the  Head  of  Fasses,  all  of  South  and  Southwest 
Fasses,  the  upper  two  miles  of  Fas  a  Loutre,  and  the  upper  one-half  mile 
of  Cubits  Gap.  Cubits  Gap  and  Fas  a  Loutre  were  each  controlled  to  dis¬ 
charge  a  fixed  proportion  of  the  flow,  while  the  discharges  in  South  and 
Southwest  Fasses  were  controlled  by  maintaining  the  water-surface  eleva¬ 
tion  at  their  lower  ends  to  mean  Gulf  level. 

The  testing  program  was  divided  into  three  phases:  (a)  discharge- 
distribution  tests;  (b)  verification  of  the  model;  and  (c)  tests  of 
proposed  improvement  plans.  The  discharge-distribution  tests  consisted 
of  preliminary  tests  to  determine  the  effects  of  various  proposed  improve¬ 
ment  works  upon  distribution  of  discharge  among  the  passes.  Tests  were 
also  conducted  to  determine  the  effects  of  contraction  works  constructed 
in  Southwest  Fass  and  of  the  dredge  cut  (then  in  progress)  in  that  pass 
from  mile  10.5  to  the  Gulf  upon  the  discharge  distribution.  Verification 
tests  were  conducted  after  the  model  had  been  adjusted  to  establish 
hydraulic  operating  conditions.  These  tests  reproduced  accurately  the 
changes  in  bed  configuration  which  occurred  in  the  prototype  during  the 
period  between  the  1937  and  1939  prototype  surveys.  The  tests  of  improve¬ 
ment  plans  consisted  of  a  base  test  and  tests  of  27  plans  tentatively 
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proposed  for  the  improvement  of  the  channel  in  the  vicinity  of  Head  of 
Passes. 

Results  of  the  discharge-distribution  tests  demonstrated  that  the 
over-all  hydraulic  resistance  of  any  pass  is  the  controlling  factor  in 
determining  the  discharge  in  the  pass,  and  that  none  of  the  proposed  works 
for  the  improvement  of  channel  conditions  produced  any  very  appreciable 
change  in  the  discharge  distribution  among  the  three  passes.  These  tests 
also  indicated  that  the  progressive  decrease  in  the  percentile  discharge 
carried  by  Southwest  Pass,  as  observed  in  the  prototype  between  1937  and 
19^0,  was  produced  by  regulating  works  (spur  dikes)  constructed  in  the 
pass  during  that  period.  It  was  also  found  that  about  two-thirds  of  this 
decrease  in  discharge  would  be  restored  by  the  dredge  cut  then  being 
constructed  in  Southwest  Pass  from  mile  10. 5  to  the  Gulf. 

Tests  of  the  proposed  improvement  plans  indicated  that  the  plan 
recommended  at  that  time  by  the  Eoard  of  Officers*  would  not  effect  the 
desired  channel  improvements  in  the  Head  of  Passes  area.  Only  two  of  the 
other  improvement  plans  tested  appeared  to  offer  solutions.  One  plan, 

R-l,  produced  in  the  head  of  Southwest  Pass  a  35-ft  channel  approximately 
900  ft  wide  having  within  it  a  40-ft  channel  800  ft  wide.  The  other  plan, 
plan'  V,  produced  in  the  head  of  Southwest  Pass  a  35-Tt  channel  9C0  ft 
wide  having  within  it  a  40-ft  channel  600  ft  wide. 


*  See  paragraph  11  of  main  text 


PLANS  FCR  ELIMINATION  OF  SHOALING  IN  THE  VICINITY  CF 


HEAD  CF  PASSES,  MISSISSIPPI  RIVER 
Kcdel  Investigation 


PART  I:  INTRODUCTION 

The  Problem  and  Its  Locale 


1.  The  Head  of  Fasses  of  the  Mississippi  River  is  located  approx¬ 
imately  95  miles  below  New  Orleans,  Louisiana,  and  is  the  upper  end  of 
the  three  principal  outlets  to  the  Gulf  of  Mexico.  Reference  to  the 
frontispiece  and  figure  1  will  serve  to  establish  the  geographical  loca¬ 
tion  of  the  problem  area. 
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2.  The  Mississippi  River  flows  into  the  Gulf  of  Mexico  through 
several  natural  outlets,  of  which  Pas  a  Loutre ,  South,  and  Southwest 
Passes  are  the  most  important.  Fas  a  Loutre  is  the  largest  and  carries 
the  greatest  proportion  of  the  total  flow,  hut  only  South  and  Southwest 
Passes  have  heen  developed  to  accommodate  deep-water  navigation.  South 
Pass,  the  shorter  of  these  two,  offers  a  satisfactory,  self -maintained 
navigation  channel  26  ft  in  depth.  The  greatest  difficulties  of  naviga¬ 
tion  by  this  route  are  found  at  the  head  and  foot  of  the  pass  during 
high  water.  Ships  have  some  difficulty  in  making  the  turn  into  the  pass 
because  of  the  limited  width  at  the  foot  of  the  pass,  the  velocity  of 
emergence,  and  the  westerly  set  of  the  current  leaving  the  pass.  An  un¬ 
favorable  channel  alignment  exists  at  the  head  of  the  pass  because  of 
the  relative  positions  of  the  West  Headland  dike  and  False  Point  on  the 
opposite  (east)  side  of  the  pass,*  a  strong  eddy  which  at  times  is 
hazardous  to  navigation  exists  just  below  False  Point. 

3.  Considerable  shoaling  difficulty  has  been  experienced  in 
Southwest  Pass,  particularly  at  its  head  and  below  mile  10.  Above  Cubits 
Gap,  which  is  considered  the  upper  limit  of  the  Head  of  Passes  area, 
minimum  depths  of  65  ft  below  mGl  exist,  while  immediately  below  the  Gap 
the  river  begins  to  shoal  until  at  the  head  of  Southwest  Pass  annual 
dredging  is  necessary  to  maintain  project  depths.  From  just  below  the 
head  to  about  mile  10,  Southwest  Pass  increases  in  width  and  decreases 

in  depth,  and  a  considerable  amount  of  annual  maintenance  dredging  has 
been  required  on  the  outer  bar  and  in  the  lower  channel.  The  problem  with 
which  the  model  study  was  principally  concerned  was  the  elimination  or 
reduction  of  shoaling  in  the  head  of  Southwest  Fass. 
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Existing  (1939)  Projects 

4.  In  1939  the  existing  project  provided  for  a  channel  through 
Southwest  Pass  1,000  ft  wide  and  35  ft  deep.  The  project  provided  that 
the  details  of  the  work  might  he  modified  at  the  discretion  of  the  Sec¬ 
retary  of  War.  The  principal  features  of  the  general  plan  of  improvement 
in  effect  at  that  time  in  Southwest  Pass  were  a  dredged  channel  on  the 
outer  "bar  inclined  36°00*  to  the  left  of  the  jetty  axis,  the  contraction 
of  the  lower  2  miles  of  the  pass  to  1420  ft,  the  contraction  of  the  next 
ascending  4.5  miles  to  1750  ft,  and  a  dredged  entrance  channel  at  the 
head  of  Southwest  Pass, 

5.  For  South  Pass,  the  existing  project  in  1939  provided  for  a 
channel  26  ft  in  depth,  not  less  than  200  ft  wide  at  the  bottom,  and 
having  through  it  a  central  depth  of  30  ft  without  regard  to  width.  The 
principal  features  of  the  general  plan  of  improvement  in  effect  at  that 
time  were  a  uniform  channel  section,  self -maintained  from  head  to  foot, 
and  a  dredged  channel  through  the  outer  bar,  inclined  37o30'  to  the  left 
of  jetty  axis . 

6.  A  recommended  revised  project  provided  for  a  40-ft  channel 
between  the  Gulf  of  Mexico  and  the  port  of  New  Orleans  via  Southwest  Pass. 
Although  this  revised  project  was  not  officially  approved,  some  of  the 
proposed  plans  studied  in  the  model  were  designed  with  a  view  toward  ob¬ 
taining  a  channel  of  40-ft  depth  through  Southwest  Pass . 

History  of  the  Problem  Area 


7.  One  of  the  major  problems  at  the  passes  has  been  the  maintenance 
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of  proper  "balance  of  flow  through  the  three  main  passes.  For  many  years 
during  the  development  of  the  passes,  submerged  sills  were  placed  across 
the  heads  of  the  various  passes  in  efforts  to  adjust  the  discharges 
through  the  three  main  passes.  However,  various  submerged  sills  were 
constructed  and  removed  without  affecting  the  discharge  distribution, 
as  the  natural  resistances  of  the  over-all  channels  themselves  were  the 
controlling  influence  affecting  the  discharge. 

8.  The  sill  across  the  head  of  Southwest  Pass  was  removed  in 
an  effort  to  increase  the  discharge  in  that  pass.  A  sill  was  placed 
across  the  head  of  South  Pass  in  1917  and  was  extended  800  ft  up¬ 
stream  in  an  unsuccessful  effort  to  check  the  increase  in  discharge. 

A  large  scour  hole,  more  than  100  ft  in  depth,  developed  below  the 
South  Pass  sill  and  became  a  threat  to  the  stability  of  the  headland 
structure  between  South  Pass  and  Southwest  Pass.  In  an  attempt  to 
eliminate  this  hole,  a  center  section  of  the  sill  about  420  ft  wide  was 
removed  in  1935  "with  no  noticeable  effects  on  either  the  discharge  or 
the  scour  hole. 

9.  Spur  dikes  were  constructed  in  1918  along  the  left  bank  of  the 
main  river  below  Pilottown  in  order  to  train  the  flow  of  the  main  river 

more  toward  Southwest  Pass.  A  slight  increase  in  the  discharge  of 

\ 

Southwest  Pass  was  claimed  to  have  resulted  from  these  works.  The  left- 
bank  dikes  were  extended  and  additional  dikes  constructed  upstream  in 
1923,  reducing  the  width  of  the  main  river  from  4600  to  4000  ft;  this 
latter  construction  was  claimed  to  have  produced  a  slight  increase  in 
the  flow  of  Southwest  Pass  at  the  expense  of  Pas  a  Loutre.  The  dikes 
were  again  extended  in  1935-36  and  additional  dikes  constructed  farther 
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upstream;  however,  no  material  change  in  flow  distribution  resulted  from 
the  latter  construction. 

10.  West  Headland  dike  was  constructed  in  1923-24  "between  the  head 
of  South  and  Southwest  Passes  in  an  attempt  to  increase  the  discharge  of 
Southwest  Pass  at  the  expense  of  South  Pass.  However,  the  flow  through 
South  Pass  continued  to  increase  at  the  expense  of  Pas  a  Loutre  while 
that  of  Southwest  Pass  remained  about  stationary.  Eight  spur  dikes  were 
constructed  along  the  Southwest  Pass  side  of  the  West  Headland  structure 
in  order  to  contract  the  entrance  to  Southwest  Pass  and,  at  the  same 
time,  to  protect  the  headland  structure.  The  contraction  offered  "by  the 
construction  of  the  spur  dikes  was  not  sufficient  to  improve  the  entrance 
channel.  The  entrance  channel  at  the  head  of  Southwest  Pass  is  presently 
maintained  by  annual  dredging. 

Purpose  of  the  Model  Study 

11.  The  initial  purpose  of  the  Head  of  Passes  model  study  was  to 
determine  the  effectiveness  of  the  improvement  works  for  the  Head  of 
Passes  area  recommended  in  the  interim  report  of  the  Board  of  Officers*, 
dated  10  June  1938>  "to  the  Chief  of  Engineers,  subject:  "Interim  report 
of  the  Board  of  Officers  appointed  to  determine  what  work  may  be  advisa¬ 
ble  to  complete  the  existing  project  for  Southwest  Pass,  Mississippi 

River, . "  It  was  believed  advisable,  in  view  of  the  importance 

and  complexity  of  the  Head  of  Passes  area,  to  obtain  all  possible  infor¬ 
mation  as  to  the  probable  effects  of  the  proposed  works  in  that  area 

*  Board  of  Officers  appointed  by  paragraph  2,  Special  Orders  No.  21, 
Office,  Chief  of  Engineers,  dated  7  March  1938. 


6 


"before  undertaking  actual  construction.  This  conclusion  led  to  the  re¬ 
quest  for  the  model  study.  The  model  study  therefore  resolved  itself 
into  the  determination  of  the  following  specific  information:  (a)  the 
effects  that  could  he  expected  from  construction  of  the  plan  recommended 
by  the  Board  of  Officers  for  the  elimination  of  shoaling  in  the  vicinity 
of  Head  of  Fasses;  and  (b)  the  development  of  such  other  plans  of  improve¬ 
ment  as  might  be  suggested  during  the  course  of  the  model  study. 
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PART  II:  THE  MODEL 

Area  Reproduced 

12.  The  Head  of  Fasses  model  reproduced  the  7 -mile  reach  of  the 
Mississippi  River  immediately  above  Head  of  Passes,  all  of  South  and 
Southwest  Passes,  the  upper  2  miles  of  Pas  a  Loutre,  and  the  upper  one- 
half  mile  of  Cubits  Gap  (see  figs.  2  and  3>  page  8).  The  model  limits 
included  sufficient  overbank  area  to  permit  the  reproduction  of  flow 
slightly  higher  than  bankfull  stages. 

Type  of  Construction 

13.  The  problem  in  the  Head  of  Passes  area  involved  the  phenomena 
of  scouring  and  shoaling  in  the  channel  bed.  The  essence  of  the  model 
study,  therefore,  was  the  simulation  of  bed-load  movement,  since  rela¬ 
tive  developments  in  the  bed  configuration  with  the  various  plans  in 
place  were  the  criteria  by  which  the  most  favorable  plan  would  be  deter¬ 
mined.  Consequently  the  model  was  of  the  movable-bed  type,  the  bed 
material  being  free  to  move  in  simulation  of  bed- load  movement  in  the 
prototype. 

14.  The  channel  bed  within  the  movable-bed  section  was  molded  with 
crushed  coal  and  the  banks  and  overbank  areas  were  molded  in  concrete  to 
conform  to  the  latest  available  prototype  survey.  The  movable-bed  section 
included  the  main  river  from  the  Head  of  Passes  upstream  to  mile  4  (about 
1  mile  above  Cubits  Gap),  the  upper  2  miles  of  Fas  a  Loutre,  and  the 
upper  3  miles  of  South  and  Southwest  Passes.  The  channel  beds  of  the 
latter  two  passes  were  constructed  in  concrete  from  mile  3  to  the  Gulf, 


Fig.  2.  Downstream  view  of  the  model  showing  the  Head  of  Passes  area 
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with  movable-bed  traps  installed  at  the  upper  ends  of  these  fixed-bed 
reaches.  Provisions  were  made  for  molding  the  movable  bed  to  the  con¬ 
tours  of  any  desired  prototype  survey  by  means  of  plotted  sheet-metal 
templets . 

Scale  Ratios 

15.  The  model  was  constructed  to  linear  scale  ratios,  model- to- 
prototype,  of  1:500  horizontally  and  1:150  vertically,  with  a  resultant 
geometric  distortion  of  3 - 33 -  The  model  was  constructed  with  a  slight 
tilt,  increasing  the  natural  slope  resulting  from  the  selected  scale 
ratios  by  about  0.0002,  Other  scale  ratios  such  as  time  scale,  discharge 
scale,  etc.,  were  determined  empirically  in  the  model.  The  selection  of 
the  linear-scale  ratios  was  based  largely  upon  the  criterion  that 
movable-bed  material  of  the  model  must  be  moved  by  model  stages  corres¬ 
ponding  to  stages  at  which  similar  movement  of  bed  material  takes  place 
in  the  prototype. 

Appurtenances 

16.  The  discharge  supplied  to  the  Head  of  Passes  model  in  the 
reproduction  of  the  discharge  hydrograph  was  regulated  by  means  of  a 
manually  operated  valve;  this  discharge  was  measured  by  means  of  a 
venturi  meter  installed  in  the  supply  line.  Cubits  Gap  and  Fas  a  Loutre 
were  regulated  by  means  of  a  manually  controlled  valve  to  discharge  any 
desired  percentage  of  the  Mississippi  River  flow.  The  discharges  in 
South  and  Southwest  Fasses  were  controlled  only  by  maintaining  the  water- 
surface  elevations  at  mGl  at  their  lower  ends;  these  water-surface 
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elevations  were  controlled  "by  electrically  operated  valves  and  automatic 
control  mechanisms.*  The  discharge  distribution  through  the  passes  was 
determined  by  means  of  calibrated  orifices  in  the  discharge  lines . 
Water-surface  elevations  at  various  points  along  the  main  channel  and 
along  the  channels  in  the  passes  were  determined  by  point  gages  located 
at  positions  in  the  model  corresponding  to  prototype  locations  and  at 
critical  control  points. 


*  This  apparatus  is  described  in  detail  in  paragraphs  16-18  of  Water¬ 
ways  Experiment  Station  Technical  Memorandum  Wo.  2-244,  "Plans  for  the 
Improvement  of  the  St.  Johns  River,  Jacksonville  to  the  Atlantic  Ocean; 
Model  Investigation." 
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PART  III:  DISCHARGE-DISTRIBUTION  TESTS 

17.  The  average  discharge  of  Southwest  Pass  in  the  prototype  de¬ 
creased  progressively  from  39*5  per  cent  of  the  total  discharge  at  Head 
of  Passes  in  1937  to  3^.3  Per  cent  in  19^0,  a  decrease  of  3*2  per  cent. 
Discharge -distribution  tests  were  considered  desirable,  before  undertaking 
the  tests  of  proposed  improvement  plans,  in  order  to  determine  whether 
this  decrease  was  caused  by  regulating  works  installed  during  the  1937- 
19^0  period.  In  addition  to  the  above,  information  was  desired  as  to 

the  effects  of  the  dredge  cut  in  Southwest  Pass  (then  in  progress)  from 
mile  10.5  to  the  Gulf  on  discharge  distribution  within  the  three  passes. 

Test  Procedure 

18.  The  discharge-distribution  tests  involved  only  the  study  of 
the  hydraulic  characteristics  of  the  river;  therefore,  before  beginning 
these  tests  all  supplementary  slope  (added  tilt  described  in  paragraph 
15 )  was  omitted  from  the  model  inasmuch  as  the  proportional  movement  of 
bed  material  was  not  necessary.  The  model  was  first  adjusted  to  repro¬ 
duce  1937  discharge.  This  was  accomplished  with  the  model  bed  molded  to 
conform  to  the  prototype  end-of -flood  survey  of  1937  >  and  all  regulating 
works  existing  in  the  prototype  at  the  time  of  that  survey  installed  in 
the  model.  Under  these  conditions,  12-  to  17-ft  stages  were  reproduced 
with  the  model  adjusted  to  reproduce  the  average  discharge  distribution 
observed  in  the  prototype  during  1937*  The  data  obtained  during  this 
series  of  stages  were  used  to  plot  a  stage-discharge  curve  for 

Fas  a  Loutre,  based  on  the  model  gage  at  the  head  of  this  pass.  The 
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discharge  of  Cubits  Gap  was  maintained  at  14,2  per  cent  of  the  total 
river  flow  for  all  of  the  discharge-distribution  tests. 

19.  After  adjustment  and  operation  of  the  model,  as  described 
above,  the  bed  of  the  model  was  molded  to  the  prototype  crest-of -flood 
survey  of  19^0,  with  all  regulating  works  as  of  that  date  included  in 
the  model.  Under  these  conditions,  12-  to  17-ft  stages  were  reproduced, 
with  all  model  controls  except  that  of  Fas  a  Loutre  remaining  as  adjusted 
in  the  test  of  1937  conditions;  for  each  stage  the  discharge  of 

Fas  a  Loutre  was  adjusted  to  the  stage-discharge  curve  obtained  for 
that  pass  during  the  adjustment  test  (1937  conditions).  This  procedure 
was  repeated,  with  the  dredged  cut  in  Southwest  Pass  (400  ft  wide  and 
50  ft  below  mGl  from  mile  10. 5  to  the  Gulf)  completed  in  the  model. 

Be suits 

20.  The  results  of  the  discharge-distribution  tests,  together 
with  comparable  prototype  data,  are  presented  in  tables  1  to  5.  The  re¬ 
sults  of  the  discharge-distribution  measurements  taken  in  the  model 
during  the  tests  of  proposed  improvement  plans  are  shown  in  table  6. 
Comparison  of  tables  1  and  3  and  of  tables  2  and  k  shows  that  the  model 
provided  an  excellent  check  on  the  changes  in  percentile  discharge  dis¬ 
tribution  which  occurred  in  the  prototype  between  1937  and  19^0,  thus 
definitely  indicating  that  the  reduction  in  discharge  of  Southwest  Pass 
was  caused  by  the  spur  dikes  constructed  within  that  pass  during  this 
period.  Results  of  the  discharge-distribution  tests  and  discharge 
measurements  taken  during  subsequent  tests  of  proposed  plans  indicate 
that  the  over-all  hydraulic  resistance  of  any  pass  is  the  major 
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controlling  factor  in  determining  the  discharge  down  the  pass.  This  was 
indicated  by  the  fact  that  none  of  the  improvement  plans  proposed  for 
construction  at  the  Head  of  Passes,  except  plan  R  and  its  modifications, 
produced  any  appreciable  change  in  discharge  distribution  among  the 
passes.  Model  tests  also  indicated  that  the  dredge  cut  in  Southwest 
Pass  from  mile  10.5  to  the  Gulf  (in  progress  at  beginning  of  model  study 
and  completed  in  19^1)  would  restore  to  that  pass  about  2.1  per  cent  of 
the  total  discharge  at  Head  of  Passes  (table  5). 

21.  At  this  point,  a  few  additional  tests  of  extreme  conditions 
were  made  to  check  further  into  the  general  possibility  of  altering  the 
percentile  distribution  of  discharge  among  the  passes  by  means  of  partial 
closures  of  the  upper  ends  of  Pas  a  Loutre  and  Southwest  Pass.  It  was 
found  that  about  50  per  cent  of  the  cross-sectional  area  in  the  head  of 
either  of  these  two  main  passes  could  be  blocked  off  by  an  impermeable 
dike  without  altering  the  discharge  of  any  of  the  passes.  These  experi¬ 
ments  were  not  extended  to  determine  the  degree  of  closure  which  would 
begin  to  affect  the  discharge.  The  results  obtained  substantiate  the 
premise  that  the  over-all  hydraulic  resistances  of  the  passes  themselves, 
rather  than  structures  at  Head  of  Passes,  exercise  almost  complete  con¬ 
trol  over  the  discharge  distribution  among  the  passes. 
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PART  IV:  VERIFICATION  OF  THE  MODEL 

Principle  of  Model  Verification 

22.  The  value  of  this  type  of  model  study  is  dependent  upon  the 
ability  of  the  model  to  predict  with  a  reasonable  degree  of  accuracy  the 
action  which  can  be  expected  to  occur  in  the  prototype  under  conditions 
similar  to  those  established  in  the  model  during  tests  of  proposed  im¬ 
provement  plans.  Therefore,  before  proposed  improvement  plans  are 
studied,  the  model's  ability  to  reproduce  known  prototype  phenomena 
must  be  demonstrated.  This  procedure  is  known  as  the  "verification"  of 
the  model. 

23.  Verification  of  a  movable-bed  model,  such  as  the  Head  of 
Passes  model,  is  concerned  almost  solely  with  adjustment  of  the  movement 
of  the  material  composing  the  model  bed,  so  that  the  model  material  will 
move  in  a  manner  similar  to  that  of  the  prototype  material  affecting  the 
problem  area.  The  obtaining  of  close  similarity  of  bed- load  movement 
usually  requires  slight  departures  from  complete  hydraulic  similarity. 
For  instance,  because  of  the  motility  characteristics  of  model  bed 
material  it  is  usually  necessary  to  flatten  the  slopes  of  the  high 
stages  slightly  in  the  model;  were  this  not  done,  movement  of  material 
at  these  stages  would  be  so  great  as  to  be  dissimilar  to  the  movement  in 
the  prototype  for  corresponding  stages.  Among  the  factors  that  must  be 
adjusted  correctly  to  obtain  a  satisfactory  model  verification  are  the 
discharge  scale,  time  scale,  water-surface  slopes,  rates  of  introducing 
bed  material,  and  roughness  of  fixed  boundaries.  The  resultant  end  of 
these  adjustments,  or  the  "verification,"  is  that  the  movement  of  the 
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model  bed  material  is  similar  to  the  movement  in  the  prototype  under 
corresponding  flow  conditions. 

Procedure 

24.  The  verification  procedure  for  a  movable-bed  model  usually 
consists  of  the  following  steps:  first,  two  prototype  surveys  of  past 
dates  are  chosen  --  the  time  between  these  surveys  being  known  as  the 
"verification  period"  --  and  the  movable  bed  of  the  model  is  molded  to 
conform  to  the  earlier  survey;  next,  the  hydrograph  recorded  for  the 
prototype  during  the  verification  period  is  reproduced  in  the  model  to 
the  proper  time  scale,  all  regulative  measures  (such  as  dike  installa¬ 
tions  and  dredging)  undertaken  in  nature  during  that  period  being  repro¬ 
duced  in  the  model  at  times  corresponding  to  their  occurrence  in  the 
prototype.  The  model  is  considered  verified  if,  at  the  end  of  the 
verification  period,  the  bed  configurations  as  shown  by  the  later  proto¬ 
type  survey  have  been  accurately  reproduced. 

25.  The  verification  period  for  the  Head  of  Passes  model  was  taken 
as  the  time  between  the  prototype  end-of-flood  survey  of  June  1937  (see 
plate  l)  and  the  end-of-flood  survey  of  May  1939  (see  plate  3) •  Before 
beginning  the  verification  test,  the  movable  bed  of  the  model  was  molded 
to  the  prototype  end-of-flood  survey  of  1937^  and  all  regulating  works 
existing  in  the  prototype  at  the  time  of  that  survey  were  reproduced. 

The  model  was  then  operated  by  reproducing  the  hydrograph  recorded  at  the 
Carrollton  gage  during  the  verification  period  (see  plate  2).  During 
this  operation  movable-bed  material  was  introduced  continuously  at  the 
upper  extremity  of  the  model  at  a  rate  determined  during  earlier 


1 6 


adjustment  tests;  all  regulating  and  maintenance  works  (including 
dredging)  which  were  undertaken  in  the  prototype  during  the  verification 
period  were  simulated  in  the  model  at  times  corresponding  to  their  oc¬ 
currence  in  the  prototype.  A  survey  of  the  model  "bed  was  made  at  the 
completion  of  the  verification  hydrograph  for  comparison  with  the  1939 
end-of -flood  prototype  survey. 

Discharge  distribution 

26.  The  model  discharge  distribution  used  for  the  verification 
test  followed  the  average  percentile  distribution  of  flow  observed  in 
the  prototype  during  the  period  1937-39#  as  furnished  by  the  New  Orleans 
District.  Cubits  Gap  was  controlled  to  discharge  12.3  per  cent  of  the 
total  river  flow  at  that  point;  Pas  a  Loutre ,  South  Pass  and  Southwest 
Pass  were  adjusted  to  discharge  44.0,  18.3,  and  37*7  per  cent,  respective¬ 
ly,  of  the  total  river  flow  at  Head  of  Passes. 

Results 

27.  The  accuracy  with  which  the  model  reproduced  the  changes  in 
bed  configuration  occurring  in  the  prototype  during  the  verification 
period  can  be  determined  from  a  comparison  of  the  model  survey  shown  on 
plate  4  with  the  corresponding  prototype  survey  shown  on  plate  3.  The 
principal  discrepancy  noted  in  the  problem  area  during  the  verification 
test  was  in  the  area  near  mile  0  just  above  and  to  the  right  of  the  West 
Headland  dike,  where  model  depths  were  somewhat  less  than  those  shown  by 
the  prototype  survey.  Other  discrepancies  noted  were  along  the  left 
bank  just  above  mile  1  of  the  main  river,  where  depths  were  again  some¬ 
what  less  than  in  the  prototype,  and  in  the  midstream  area  near  the  head 
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of  Cubits  Gap  (above  mile  3)  where  the  central  area  shoal  did  not  develop 
as  extensively  in  the  model  as  it  did  in  the  prototype. 

28.  In  general,  the  results  of  the  verification  test  are  con¬ 
sidered  an  excellent  reproduction  of  the  configurations  shown  by  the 
prototype  survey.  Although  some  differences  were  obtained  between  actual 
model  and  prototype  soundings,  it  will  be  noted  that  all  of  the  important 
tendencies  were  well  reproduced.  The  results  of  the  final  verification 
test  indicate  that  the  adjustment  of  the  model  was  sufficiently  accurate 
to  permit  reliable  testing  of  proposed  improvement  plans. 
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PART  V:  TESTS  OF  PROPOSED  IMPROVEMENT  PLANS 

29.  The  testing  program  involved  a  ""base  test"  (test  of  existing 
prototype  conditions),  and  tests  of  27  proposed  improvement  plans  for 
the  Head  of  Passes  area.  The  improvement  plans  tested  included  the  plan 
recommended  hy  the  Board  of  Officers  (see  paragraph  11),  modifications 
of  this  plan,  and  other  plans  that  appeared  to  offer  possible  solutions 
of  the  problem  at  Head  of  Fasses,  Certain  of  the  plans  tested  were 
devised  by  engineers  of  the  Mississippi  River  Commission  and  of  the  New 
Orleans  District,  who  observed  much  of  the  model  operation,  and  others 
by  engineers  of  the  Waterways  Experiment  Station.  A  sufficiently  wide 
range  of  possible  systems  of  improvements  was  tested  to  provide  a 
comprehensive  study  of  the  problem. 

Test  Procedure 

30.  The  base  test  and  the  test  of  each  proposed  improvement  plan 
were  begun  with  the  model  bed  molded  to  the  configuration  of  the  proto¬ 
type  19^0  crest-of -flood  survey,  and  all  regulating  works  existing  in 
the  prototype  at  that  time  were  reproduced  in  the  model.  Each  improve¬ 
ment  plan  under  study  was  installed  in  the  model  after  the  bed  was  molded 
but  prior  to  the  beginning  of  operation. 

Model  hydrograph 

31.  The  hydrograph  used  for  each  run  (one  simulated  year)  of  the 
tests  of  improvement  plans  consisted  of  the  reproduction  of  an  average 
stage  hydrograph  compiled  from  prototype  records  of  the  10-year  period 
from  1931  to  1940.  The  hydrograph  as  compiled  from  the  prototype  records 
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was  arranged  in  a  series  of  constant  stages  suitable  for  reproduction 
on  the  model  but  following  as  closely  as  practicable  the  magnitude 
and  sequence  of  the  stages  of  the  average  prototype  hydrograph.  The 
model  hydrograph  and  the  average  prototype  hydrograph  on  which  it  was 
based  are  shown  on  plate  A1  of  the  appendix  to  this  report,  together 
with  a  major-flood  hydrograph  used  in  special  tests  discussed  in  the 
appendix.  Each  test  was  continued  through  a  sufficient  number  of  runs 
to  produce  approximate  stability  of  the  movable  bed,  so  that  the  ulti¬ 
mate  effects  of  each  plan  would  be  indicated. 

Discharge  distribution 

32.  For  all  tests  subsequent  to  the  verification  (except 
plan  R  and  its  three  modifications)  the  following  basic  discharge 
distribution  was  used:  Cubits  Gap  to  carry  12.3  per  cent  of  the  total 
river  flow  at  that  point;  Pas  a  Loutre,  South  Pass,  and  Southwest  Pass 
to  carry  44.0,  YJ.3,  and  38*7  per  cent,  respectively,  of  the  total 
river  flow  at  Head  of  Passes .  This  distribution  was  based  on  the 
Southwest  Fass  1937  discharge  of  39*8  per  cent,  minus  the  3*2  per  cent 
decrease  that  occurred  until  1940,  plus  the  2.1  per  cent  increase  that 
model  tests  indicated  would  be  effected  by  the  dredge  cut  in  Southwest 
Pass  from  mile  10.5  to  the  Gulf.  Thus,  it  was  assumed  for  all  tests 
that  this  dredge  cut  was  completed  and  maintained  throughout  the 
period  involved.  The  model  was  operated  with  Cubits  Gap  and 
Pas  a  Loutre  controlled  to  discharge  the  above  percentages  of  flow, 
and  with  no  control  exercised  over  South  and  Southwest  Passes  discharges 
other  than  that  of  maintaining  the  water  surfaces  at  their  lower  ends 


constant  to  mGl 
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Base  Test  (Test  2) 


Description 

33.  The  purposes  of  the  base  test  or  test  of  existing  prototype 
conditions  were:  (a)  to  determine  the  degree  of  channel  deterioration 
under  existing  conditions  in  the  prototype  with  no  maintenance  dredging 
or  other  improvement;  and  (b)  to  provide  a  basis  of  comparison  for  the 
results  of  subsequent  tests  of  proposed  improvement  plans.  A  comparison 
of  the  results  of  the  base  test  with  results  of  the  tests  of  an  improve¬ 
ment  plan  will  indicate  the  effects  of  the  improvement  works  tested. 

The  base  test  followed  the  general  procedure  described  in  paragraphs  30 
to  32.  Since  this  involved  the  study  of  existing  prototype  conditions, 
no  improvements  (other  than  those  existing  in  the  prototype  at  the  time 
of  the  1940  survey)  or  maintenance  dredging  were  simulated  during  the 
test. 

Results 

34.  The  final  results  of  the  base  test  are  shown  on  plate  6  and 
photograph  1.  The  results  of  this  test  can  be  determined  from  a  compari¬ 
son  of  plate  5>  showing  the  condition  of  the  model  bed  at  the  start  of 
the  test,  with  plate  6,  showing  the  condition  of  the  model  bed  at  the 
end  of  the  test.  The  principal  effects  noted  during  the  base  test  are 
described  in  the  following  paragraphs . 

35*  Channel  above  the  Head  of  Passes ,  The  channel  above  the  Head 
of  Passes  remained  fairly  stable  during  the  test.  The  depths  over  the 
shoal  area  along  the  middle  of  the  channel  below  Cubits  Gap  were  in¬ 
creased  somewhat  over  those  shown  by  the  1940  prototype  survey  to  which 
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the  model  bed  was  molded.  It  is  believed  that  this  unusual  shoal  area 
shown  on  the  prototype  survey  was  probably  the  result  of  an  abnormal 
amount  of  material  moved  into  this  area,  and  that  under  normal  conditions 
project  depths  would  be  maintained.  Some  scouring  was  noted  along  the 
left  bank  below  Cubits  Gap;  this  tendency  was  also  noted  during  the 
verification  test  and  no  appreciable  change  can  be  expected  in  this 
vicinity. 

3 6.  Southwest  Pass.  The  channel  at  the  entrance  to  Southwest  Pass 
shoaled  to  30“^^  depths .  Heavy  shoaling  occurred  in  the  dredged  cut 
along  the  right  bank  at  the  entrance  to  Southwest  Pass,  completely  filling 
the  upper  end  of  the  cut.  Although  the  lower  end  of  the  dredged  cut  at 
the  entrance  to  Southwest  Pass  did  not  fill  completely  in  the  model,  it 

is  believed  that  cut  would  be  completely  shoaled  in  the  prototype;  the 
failure  of  the  dredged  cut  in  the  model  to  shoal  completely  is  attributed 
to  the  fact  that  no  attempt  was  made  on  the  model  to  reproduce  sedimenta¬ 
tion  of  material  in  suspension.  A  slight  tendency  to  scour  a  channel 
near  the  entrance  range  in  the  vicinity  of  mile  0  was  noted  during  runs 
6  and  8;  however,  project  depths  were  not  obtained.  Wo  appreciable 
change  occurred  in  the  channel  below  the  head  of  Southwest  Pass  between 
miles  1  and  3*  A  decrease  in  the  width  of  the  40-ft  channel  was  noted 
near  mile  2.5.  The  decrease  in  depths  in  this  vicinity,  which  was  noted 
as  early  as  run  2,  was  not  more  than  3  or  4  ft  at  the  end  of  run  8  (end 
of  test),  and  no  serious  shoaling  is  indicated  at  this  point. 

37.  South  Pass.  The  entrance  at  the  head  of  South  Pass  remained 
shoaled  to  less  than  project  depths  until  the  end  of  run  6;  then  a  chan¬ 
nel  was  scoured  along  the  East  Headland  dike.  By  the  end  of  the  test. 
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the  shoal  area  moved  downstream  into  the  pass  and  project  depths  were 
obtained  along  the  entrance  range  into  South  Fass .  Indications  are  that 
under  normal  conditions  of  flow  the  channel  at  the  head  of  South  Pass 
will  be  maintained  at  project  depths  and  the  shoaling  existing  in  the 
prototype  at  the  time  of  the  1940  prototype  survey  will  eventually  dis¬ 
appear.  A  tendency  to  fill  the  scour  hole  in  South  Pass  below  the  West 
Headland  dike  was  noted  during  run  6,  and  depths  of  only  62  ft  were  ob¬ 
tained  at  the  end  of  the  test.  However,  the  accuracy  of  model  depths 
within  this  scour  hole  is  doubtful,  partly  because  accurate  details  were 
lacking  on  the  configuration  of  the  side  banks  of  the  scour  hole  in  the 

prototype.  Wo  important  tendencies  were  noted  in  the  channel  below  the 

scour  hole. 

38.  Pas  a  Loutre .  The  depth  of  the  scour  hole  below  the 

Pas  a  Loutre  sill  was  112  ft  at  the  end  of  run  4,  123  ft  at  the  end  of 

run  6,  and  103  ft  at  the  end  of  the  test,  indicating  the  depth  of  the 
hole  to  be  somewhat  unstable.  Some  changes  in  the  configuration  of  the 
channel  bed  in  Fas  a  Loutre  were  noted  during  the  test.  However,  a 
comparison  of  the  tendencies  in  the  verification  test  with  those  of  the 
base  test  indicates  that  under  existing  conditions  the  Pas  a  Loutre 
channel  would  remain  fairly  stable. 

Plans  A,  B,  and  C 

Plan  A  (test  3) 

39 •  Description.  Plan  A  was  the  first  of  two  plans  submitted  for 
study  at  the  time  of  inception  of  the  model  study.  It  was  designed  to 
eliminate  as  many  as  possible  of  the  unfavorable  conditions  existing  in 
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the  vicinity  of  Head  of  Passes.  The  plan  (shown  on  plate  7)  involved: 

(a)  construction  of  a  spur  and  trail  dike  from  West  Headland  dike  No.  1 

to  eliminate  shoaling  at  head  of  Southwest  Pass;  (t)  removal  of  False 
Point  at  head  of  South  Pass  to  improve  the  entrance  channel  and  eliminate 
the  existing  eddy  and  scour  hole;  (c)  removal  of  sections  of  the 

Pas  a  Loutre  submerged  dike  and  sill  to  reduce  the  attack  on  East 

Headland  and  eliminate  the  large  scour  hole  below  the  submerged  dike  and 
adjacent  to  East  Headland;  (d)  extension  of  the  lower  left-bank  dike  at 
the  head  of  Pas  a  Loutre  to  counteract  any  possible  tendency  for  in¬ 
crease  in  Pas  a  Loutre  discharge  as  a  result  of  the  contraction  of  the 
entrance  to  Southwest  Pass;  and  (e)  installation  of  an  initial  dredge 
cut  to  increase  the  efficiency  of  the  entrance  channel  into  Southwest 
Pass  and  eliminate  annual  maintenance  dredging. 

hO.  Results .  Test  results  indicated  that  Plan  A  (see  plate  7) 
would  not  produce  the  desired  effects  in  the  vicinity  of  Head  of  Passes. 
The  results  are  described  in  detail  in  the  following  subparagraphs. 

a.  Above  Head  of  Passes.  Some  shoaling  occurred  just  below 
Cubits  Gap  during  the  first  two  runs  of  the  test  but  soon 
disappeared,  and,  by  the  end  of  test,  the  channel  in  this 
vicinity  was  in  about  the  same  condition  as  that  ob¬ 
taining  at  the  end  of  the  base  test. 

b.  Southwest  Pass.  The  dredged  cut  at  the  entrance  to 
Southwest  Pass  was  shoaled  almost  completely  by  the  end 
of  the  test.  The  contraction  works  along  the  West 
Headland  produced  only  a  local  effect  on  the  shoal  area 
at  the  entrance  to  Southwest  Pass  and  did  not  provide  a 
navigable  channel  through  the  shoal  area.  Depths  were 
increased  and  maintained  along  the  trail  dike;  however, 
the  channel  immediately  above  was  maintained  at  con¬ 
trolling  depths  of  only  about  33  ft  below  mGl  along  the 
alignment  of  the  dredge  cut.  The  area  to  the  left  of  the 
dredged  channel  and  above  the  trail  dike  shoaled  to  about 
the  same  condition  as  in  the  base  test.  The  depths  in 
Southwest  Pass  below  the  head  increased  somewhat, 
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probably  because  of  the  decrease  in  amount  of  material 
moving  into  the  pass,  and  the  shoaling  noted  in  the  base 
test  near  mile  2.5  was  not  obtained  during  this  test. 

£.  South  Pass .  The  removal  of  False  Point  at  the  head  of 
South  Pass  considerably  improved  the  alignment  of  the 
currents  in  that  vicinity.  The  cross-sectional  area  of 
the  channel  was  increased,  resulting  in  considerable 
shoaling  along  the  West  Headland.  The  main  currents 
entering  South  Pass  moved  along  the  east  bank  forming 
the  deepest  channel  along  that  side.  Slack  water  existed 
just  above  and  over  the  scour  hole  below  the  West  Head¬ 
land  dike,  but  since  sedimentation  of  material  in 
suspension  was  not  simulated  in  the  model,  very  little 
material  was  deposited  in  the  hole.  The  portion  of 
South  Pass  below  the  scour  hole  remained  fairly  stable 
throughout  the  test. 

d.  Pas  a  Loutre .  The  gap  in  the  Pas  a  Lout re  sill  and  in 
the  deflecting  dike  did  not  produce  the  desired  effect 
of  filling  the  deep  hole  below  the  sill.  The  large  eddy 
off  the  end  of  East  Headland  prevented  any  material  from 
being  deposited  in  the  hole.  Neither  did  the  gap  have 
the  desired  effect  on  the  Pas  a  Loutre  channel  below  the 
sill.  The  amount  of  material  moving  into  Pas  a  Loutre 
was  increased  by  about  10  per  cent  with  a  corresponding 
decrease  in  the  material  moving  into  South  and  Southwest 
Fasses. 

e_.  Discharge  distribution.  The  discharge  distribution  in 
South  and  Southwest  Passes  remained  practically  constant 
throughout  the  test.  The  installation  of  this  plan  in 
the  model  had  no  perceptible  effect  on  stage  heights 
either  in  the  main  river  or  in  any  of  the  passes.  The 
discharge  distribution  in  the  passes  is  presented  in 
table  6. 


Plan  B  (test  4) 

^1.  Description.  Plan  B  (plate  8)  was  a  modification  of  plan  A; 
the  only  difference  in  the  two  plans  was  that  in  plan  B  the  West  Headland 
structure  was  removed  and  False  Point  was  left  as  existing  in  the  proto¬ 
type.  The  features  of  plan  B  included  the  following:  (a)  extension  of 
the  lower  left-bank  dike  at  the  head  of  Pas  a  Loutre  ikCO  ft  as  a 
permeable  dike,  with  a  150-  by  250-ft  mat  at  the  outer  end;  (b)  removal 
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of  sections  of  the  submerged  deflecting  dike  and  submerged  sill  at  head 
of  Fas  a  Loutre  to  -40  ft  mGl;  (c)  removal  of  the  entire  West  Headland 
structure  to  a  depth  of  -40  ft  mGl  for  a  distance  of  1800  ft;  (d) 
dredging  of  a  channel  along  the  west  bank  and  into  Southwest  Pass, 
bottom  of  cut  400  ft  wide  and  60  ft  below  mGl,  with  side  slopes  of 
1  on  5.  The  operating  procedure  for  this  test  was  the  same  as  that  of 
plan  A  except  that  in  this  test  the  sides  of  the  gap  in  the  submerged 
sill  and  in  the  submerged  deflecting  dike  at  the  head  of  Pas  a  Loutre 
were  molded  in  gravel  which  was  free  to  fall  in  simulation  of  sloughing. 
This  test  was  operated  for  12  runs. 

42.  Results ,  In  general  the  results  of  this  test,  given  in 
detail  in  the  following  subparagraphs,  indicate  that  plan  B  would  have 
no  appreciable  effect  on  channel  conditions  in  the  Head  of  Passes  area 
and  would  not  reduce  shoaling  in  the  entrance  to  Southwest  Pass. 

a.  Above  Head  of  Passes.  The  removal  of  the  West  Headland 
structure  had  no  effect  on  the  channel  above  Head  of 
Passes.  As  in  the  test  of  plan  A,  some  shoaling  occurred 
near  the  lower  end  of  Cubits  Gap  but  disappeared  by  the 
end  of  run  4.  Except  for  some  increase  in  depths  over 
the  shoal  area  along  the  center  of  the  channel  below 
Cubits  Gap,  the  channel  above  Head  of  Passes  remained 
fairly  stable  during  the  test  with  no  appreciable  change 
from  base-test  conditions  indicated. 

b.  Southwest  Pass.  The  channel  at  the  entrance  to  Southwest 
Pass  shoaled  to  about  the  same  condition  as  in  the  base 
test.  Heavy  shoaling  occurred  in  the  dredged  cut  along 
the  right  bank  at  the  entrance  to  the  pass,  completely 
filling  the  upper  end  of  the  cut.  Because  of  the  fact 
that  the  model  did  not  reproduce  material  in  suspension, 
the  lower  end  of  the  dredge  cut  was  not  filled  completely. 
Some  shoaling  occurred  in  the  Southwest  Pass  channel  near 
mile  2.5;  however,  a  similar  condition  was  obtained  during 
the  base  test  and  is  not  considered  a  result  of  the  im¬ 
provement  plan. 

c .  South  Pass .  An  entrance  channel  of  more  than  40-ft 
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central  depth  was  obtained  into  South  Pass .  No  reduction 
was  noted  in  the  size  of  the  scour  hole  helow  False  Point. 

d.  Pas  a  Loutre.  The  gap  in  the  Pas  a  Loutre  sill  and  in 
the  deflecting  dike  produced  no  noticeable  effect  on  the 
scour  hole  below  the  sill  nor  on  the  channel  within  the 
model  limits .  The  amount  of  material  moved  into 

Pas  a  Loutre  was  increased  by  about  10  per  cent  over 
that  of  the  base  test  with  corresponding  decreases  in 
South  and  Southwest  Passes. 

e.  Discharge  distribution.  The  discharge  distribution  in 
South  and  Southwest  Passes  remained  fairly  constant 
throughout  the  test  with  no  change  from  existing  con¬ 
ditions  indicated.  The  installation  of  plan  B  in  the 
model  had  no  measurable  effect  on  stage  heights  in  the 
main  river  or  in  any  of  the  passes.  The  results  of  dis¬ 
charge  measurements  in  the  three  main  passes  are  shown 
in  table  6. 


Plan  C  (test  5) 

4-3.  Description.  Plan  C  was  designed  as  an  alternate  to  plan  B, 
the  only  difference  being  that  plan  C  included  the  removal  of  False  Point 
at  the  entrance  to  South  Pass  (see  plate  9).  The  procedure  for  this  test 
was  the  same  as  that  for  the  test  of  plan  B  with  the  exception  that  this 
test  was  discontinued  before  the  model  bed  had  reached  stability. 

44.  Results .  The  results  of  this  test  indicated  that  removal  of 
False  Point  would  not  affect  channel  conditions  in  the  Head  of  Passes  area. 
During  the  early  runs  of  the  test,  it  became  evident  that  its  results 
would  be  similar  to  those  of  the  test  of  plan  B  and  that  the  removal  of 
False  Point  would  tend  to  increase  rather  than  diminish  the  shoaling  at 
the  entrance  to  South  and  Southwest  Passes.  The  test  was  therefore  dis¬ 
continued  at  the  end  of  run  6. 

Plans  D,  E,  F,  G,  and  N 

Plan  D  (test  6) 


45.  Description.  Plan  D  (see  plate  10)  involved  the  construction 
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of  right-bank  dikes,  starting  the  contraction  of  the  channel  above 
Cubits  Gap  where  the  channel  depths  begin  to  decrease  and  ending  below 
the  entrance  to  Southwest  Pass.  The  plan  included  the  following  fea¬ 
tures:  (a)  construction  of  18  permeable  dikes  along  the  right  bank  from 
mile  4.9  above  Head  of  Passes  to  mile  1.1  below  Head  of  Passes  into 
Southwest  Pass;  (b)  the  lower  left-bank  dike  above  Pas  a  Loutre  extended 
1400  ft  as  permeable  dike;  (c)  area  between  proposed  right-bank  dikes 
and  below  extension  to  the  left-bank  dike  filled  to  mGl  with  l-on-5 
slopes  ending  50  ft  from  outer  ends  of  dikes;  (d)  sections  of  submerged 
deflecting  dike  and  submerged  sill  at  the  head  of  Pas  a  Loutre  removed 
to  -40  ft  mGl;  (e)  channel  dredged  along  the  west  bank  and  into  Southwest 
Pass,  bottom  of  cut  400  ft  wide  and  60  ft  below  mGl  with  side  slopes  of 
1  on  5.  No  dredging  was  simulated  in  the  model  after  the  start  of  the 
test.  The  model  was  operated  for  12  runs. 

46.  Results .  The  results  of  the  test  of  plan  D  (see  plate  10), 
given  in  following  subparagraphs,  indicate  that  the  right-bank  dikes 
would  produce  an  increase  in  the  general  depths  over  the  channel  bed 
above  Head  of  Passes  but  that  the  contraction  in  the  head  of  Southwest 
Pass  would  not  be  sufficient  to  produce  any  appreciable  change  from 
base-test  conditions. 

a.  Above  Head  of  Fasses.  The  right-bank  dikes  produced  con¬ 
siderable  scouring  of  the  channel  from  Cubits  Gap  to  just 
above  Head  of  Passes .  The  materials  scoured  from  this 
area  completely  filled  the  upper  end  of  the  dredged  cut 
and  shoaled  the  channel  along  the  left  bank  just  above 
the  entrance  to  Pas  a  Loutre.  The  shoal  area  along  the 
center  of  the  channel  below  Cubits  Gap,  as  noted  in  the 
1940  prototype  survey  to  which  the  bed  of  the  model  was 
molded  before  beginning  this  test,  almost  completely  dis¬ 
appeared;  by  the  end  of  the  test  only  two  small  areas 
slightly  less  than  40  ft  deep  were  obtained  in  this 
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vicinity.  The  shoal  area  just  above  Pas  a  Loutre  dis¬ 
appeared  during  the  test,  hut  the  upper  end  of  the  dredged 
cut  remained  shoaled,  indicating  that  such  a  cut  would 
not  he  obtained  without  periodic  dredging. 

b.  Southwest  Pass.  The  right-hank  dikes  had  little  effect 
on  shoaling  at  the  entrance  to  Southwest  Pass.  The 
excess  material  moved  from  the  scoured  area  upstream 
(described  in  the  preceding  subparagraph)  caused  con¬ 
siderable  shoaling  to  occur  at  the  entrance  to  the  South¬ 
west  Pass  during  the  first  part  of  the  test,  but  most  of 
this  material  had  been  moved  out  by  the  end  of  the  test. 
Movement  of  material  was  not  sufficient  to  produce  a 
channel  of  project  depth  in  the  entrance  to  the  pass. 

The  channel  below  the  head  of  Southwest  Pass  remained 
fairly  stable  throughout  the  test  with  no  unusual 
shoaling  noted  at  mile  2.5. 

£.  South  Pass,  A  large  shoal  area  formed  at  the  entrance  to 
South  Pass  during  the  early  part  of  the  test.  As  the 
channel  above  Head  of  Passes  became  stabilized,  the  mate¬ 
rial  forming  the  shoal  was  moved  into  the  channel  to  fill 
the  deep  scour  hole  below  False  Point  and  shoal  the  chan¬ 
nel  immediately  downstream  to  less  than  35-ft  depths. 
However,  it  is  not  believed  that  the  scour  hole  thus 
filled  would  remain  filled  permanently.  The  channel 
downstream  from  this  point  remained  fairly  stable. 

d.  Pas  a  Loutre.  No  material  change  occurred  in  Fas  a  Loutre. 
Most  of  the  increase  in  the  amount  of  material  moved  down¬ 
stream  from  the  channel  above  was  moved  through  Pas  a  Loutre 
with  the  remainder  deposited  in  the  upper  ends  of  South 

and  Southwest  Passes. 

e.  Discharge  distribution.  The  discharge  distribution  re¬ 
mained  fairly  constant  throughout  the  test  with  no  change 
from  base-test  conditions  indicated.  The  installation  of 
the  right-bank  dikes  of  plan  D  did  not  affect  stage 
heights  in  the  Head  of  Passes  area  and  above  sufficiently 
to  indicate  that  any  change  in  discharge  distribution 
would  occur  in  any  of  the  passes.  The  results  of  dis¬ 
charge  measurements  taken  during  this  test  are  presented 
in  table  6. 


Plan  E  (test  7) 

k'J .  Description.  Plan  E  was  similar  to  plan  D  except  that  the 
alignment  of  the  dredge  cut  at  the  head  of  Southwest  Pass  for  plan  E  was 
revised  so  as  to  follow  a  line  more  nearly  parallel  to  the  main  river 
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currents  (see  plate  11).  The  features  of  this  plan  are  as  described  in 
paragraph  45  for  plan  D. 

48.  Results .  The  results  of  this  test  (see  plate  11)  were  similar 
to  those  of  the  test  of  plan  D  described  in  paragraph  46.  The  change  in 
the  alignment  of  the  dredge  cut  at  the  entrance  to  Southwest  Pass  had  no 
noticeable  effect  on  the  channel  in  the  Head  of  Passes  vicinity. 

Plan  F  (test  8) 

49.  Description.  Plan  F  was  similar  to  plans  D  and  E  except  that 
the  right-bank  dikes  were  extended  in  an  effort  to  increase  the  velocity 
and  the  depth  of  the  channel  at  the  head  of  Southwest  Pass  (see  plate 
12).  In  plan  F  the  main  river  channel  was  contracted  to  3^200  ft  above 
Cubits  Gap,  to  3>100  ft  just  below  Cubits  Gap,  and  to  2,900  ft  from 
Pilottown  to  Head  of  Passes;  Southwest  Pass  was  contracted  to  1,800  ft 
at  the  upper  end  and  to  1,600  ft  at  the  end  of  the  dike  system.  The 
model  was  operated  for  l4  runs  before  stability  of  the  channel  bed  was 
attained . 


50.  Results .  The  results  of  this  test  (see  plate  12),  given  in 
the  following  subparagraphs,  indicated,  that  the  contraction  works  of 
plan  F  would  not  be  sufficient  to  produce  a  satisfactory  channel. 

a.  Channel  above  Head  of  Passes .  Violent  scour  of  the 
channel  bed  above  Head  of  Passes  was  noted  during  the 
early  part  of  the  test,  with  depths  well  over  40  ft  ob¬ 
tained  across  the  full  width  of  the  channel  by  the  end 
of  the  test.  The  large  amount  of  material  moved  down¬ 
stream  from  this  area  shoaled  the  entrance  to  South  and 
Southwest  Fasses. 

b.  Southwest  Fass.  As  the  channel  upstream  became  stable, 
the  material  forming  the  shoal  at  the  head  of  Southwest 
Pass  was  scoured  and  a  40-ft  channel  about  800  ft  in 
width  was  obtained  in  the  entrance  to  the  pass  by  the  end 
of  run  8.  By  the  end  of  the  test  a  bar  of  less  than 
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35 -ft  depths  formed  at  the  upper  end  of  the  entrance 
channel  closing  off  the  40-ft  channel  in  that  vicinity. 
The  formation  of  the  point  tar  decreased  the  width  of 
the  35-ft  channel  along  the  West  Headland  dike  to  about 
400  ft.  The  dredged  cut  along  the  right  bank  into  South¬ 
west  Pass  was  completely  filled,  with  the  channel  forming 
to  the  left.  Wo  appreciable  change  from  base-test  con¬ 
ditions  was  indicated  in  the  channel  below  the  entrance. 

c.  South  Pass.  The  material  forming  the  shoal  at  the 
entrance  to  South  Pass  was  moved  into  the  channel  down¬ 
stream  filling  the  scour  hole  and  shoaling  the  channel 
to  less  than  35-ft  depth  immediately  downstream. 

d.  Pas  a  Loutre.  The  material  moved  into  Pas  a  Loutre  was 
increased  as  in  previous  tests  in  which  the  sill  and 
deflecting  dike  were  gapped.  No  material  reduction  of 
the  scour  hole  below  the  sill  was  noted. 

e.  Discharge  distribution.  The  discharge  distribution  re¬ 
mained  fairly  constant  throughout  the  test  with  no  change 
indicated.  Installation  of  the  right-bank  dikes  did  not 
affect  appreciably  stage  heights  in  the  Head  of  Passes 
area.  Discharge  distributions  in  the  three  main  passes 
are  presented  in  table  6. 


Plan  G  (test  9) 


51.  Description.  Plan  G  was  similar  to  plan  F  (see  paragraph  49 ) 
except  that  in  this  plan  the  West  Headland  structure  was  removed  to  a 
depth  of  40  ft  below  mGl  (see  plate  13 ).  The  test  consisted  of  12  runs. 

52.  Results .  In  general,  the  results  of  the  test  of  plan  G  (with¬ 
out  West  Headland)  were  the  same  as  plan  F  (with  West  Headland)  (see 
plate  13).  A  channel  of  more  than  40-ft  depth  was  obtained  across  the 
full  width  of  the  channel  above  Head  of  Passes.  Considerable  shoaling 
occurred  across  the  entrance  to  South  and  Southwest  Fasses  at  the 
beginning  of  the  test.  By  the  end  of  run  4,  the  entrance  channel  at  the 
head  of  Southwest  Pass  was  completely  shoaled  to  less  than  35-ft  depths. 
As  the  channel  upstream  became  stable,  scouring  occurred  over  the  bar  at 
the  entrance  to  the  pass,  forming  a  35-ft  channel  of  400-ft  width.. 
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Shoaling  at  mile  2.5  in  Southwest  Pass  almost  closed  off  the  40-ft 
channel  at  that  point.  A  channel  of  over  40-ft  depth  was  scoured  along 
the  left  hank  of  the  entrance  to  South  Pass  leaving  a  bar  of  less  than 
35-ft  depths  between  that  channel  and  the  channel  into  Southwest  Fass. 

The  large  amount  of  material  moved  into  the  channel  from  upstream  filled 
the  scour  hole  just  below  False  Point.  No  material  change  occurred  in 
Pas  a  Loutre.  Except  for  the  formation  of  the  bar  above  the  exposed 
point  between  the  entrances  to  South  and  Southwest  Passes,  the  removal 
of  the  West  Headland  structure  had  no  effect  on  channel  conditions  in 
the  Head  of  Fasses  area.  The  removal  of  the  West  Headland  eliminated 
some  contraction  in  that  vicinity  and  increased  the  shoaling  tendency 
just  above  the  entrance  to  the  two  passes. 

Plan  N  (test  1 6) 

53.  Description.  Plan  N  (see  plate  14)  consisted  of:  (a)  the 
construction  of  18  permeable  dikes  along  the  right  bank  from  above  Cubits 
Gap  to  below  the  head  of  Southwest  Pass;  (b)  the  extension  of  the  lower 
left-bank  dike  at  the  head  of  Fas  a  Loutre  1400  ft  as  a  permeable  dike; 
and  (c)  the  maintenance  of  32-ft  depths  into  South  Pass  and  35-ft  depths 
into  Southwest  Pass  by  dredging  at  the  end  of  each  two  years  of  operation 
as  required.  Channel  depths  into  South  Pass  were  maintained  over  a 
bottom  width  of  400  ft  and  into  Southwest  Pass  over  a  bottom  width  of 
600  ft.  Alignments  of  the  dredge  cuts  varied  during  the  test  to  follow 
the  deepest  water  on  smooth  alignments .  The  dredge  spoil  was  placed 
between  and  near  the  outer  ends  of  the  three  dikes  opposite  the  West 
Headland  structure . 

54.  Results .  Results  of  this  test  (see  plate  l4)  indicated  that 
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plan  N  would  effect  a  35 -ft  self -maintained  channel  of  600-ft  minimum 
width  after  the  initial  development  of  the  plan.  The  shoaling  at  mile 
2.5  was  not  serious,  and  evidence  of  scouring  was  noted  in  the  area  at 
the  end  of  the  test.  Depths  in  the  channel  above  Head  of  Passes  were  in 
creased  during  the  test.  The  shoal  area  along  the  center  of  the  channel 
was  scoured,  with  depths  of  more  than  40  ft  obtained.  During  the  early 
stages  of  this  test  considerable  material  was  moved  from  upstream  to 
shoal  the  entrance  channels  to  South  and  Southwest  Passes  to  less  than 
35-ft  depths.  Channel  depths  into  South  Pass  were  maintained  with  only 
a  small  amount  of  dredging  at  the  ends  of  runs  2  and  4.  Channel  depths 
into  Southwest  Pass  were  maintained  by  dredging  at  the  ends  of  rims  2,  4 
6  and  8.  By  the  end  of  run  10,  a  self -maintained  35 -ft  channel  of  about 
600-ft  width  was  obtained  with  some  improvement  noted  by  the  end  of  the 
test.  Shoaling  along  the  left  bank  of  Southwest  Pass  near  mile  2.5 
closed  off  the  40-ft  channel  at  that  point.  The  increase  in  the  amount 
of  material  moved  into  South  Pass  from  upstream  filled  the  scour  hole 
below  False  Point. 

Plans  H,  I,  J,  K,  L,  M,  and  T 

Plan  H  (test  10 ) 

55-  Description.  The  features  of  plan  H  (see  plate  15 )  were: 

(a)  dredging  of  a  60-ft-deep  channel,  with  bottom  width  of  4C0  ft  and 
side  slopes  of  1  on  5>  from  just  above  Cubits  Gap  to  just  below  the 
entrance  to  Southwest  Pass,  passing  close  to  the  right  bank  in  the 
entrance  to  the  pass;  and  (b)  placing  of  fills  along  the  left  bank  below 
Cubits  Gap  and  along  the  West  Headland  structure.  The  fills  were 


33 


constructed  of  dredge  spoil,  and  no  protection  against  scour  was  pro¬ 
vided.  (This  plan  was  that  recommended  hy  the  Board  of  Officers,  see 
paragraph  11,  for  improvement  of  the  Southwest  Pass  channel  in  the 
vicinity  of  Head  of  Fasses.)  The  test  consisted  of  12  runs. 

5 6.  Results .  The  results  of  this  test  (see  plate  15  and  photo¬ 
graph  2)  indicated  that  the  unprotected  fills  included  in  plan  H  would 
he  scoured  and  the  dredge  cut  would  eventually  he  completely  filled. 

Since  none  of  the  improvement  works  would  he  permanent,  the  ultimate 
condition  of  the  channel  would  he  the  same  as  if  no  improvement  works 
had  heen  constructed.  Detailed  results  of  plan  H  were  as  follows: 

a.  Channel  above  Head  of  Passes .  The  fill  along  the  left 
hank  helow  Cubits  Gap  was  scoured  from  the  start  of  the 
test.  A  channel  of  more  than  40-ft  depth  was  obtained 
through  the  fill  area  hy  the  end  of  the  test.  Some  scour 
was  noted  along  the  right  of  the  channel  helow  Cubits  Gap 
during  the  early  runs  of  this  test;  however,  as  the  fill 
along  the  left  hank  was  scoured  some  shoaling  occurred 
along  this  side,  filling  the  dredged  channel  to  less  than 
50-ft  depth.  Except  for  some  shoaling  which  occurred 
along  the  left  hank,  the  material  forming  the  fill  up¬ 
stream  was  moved  completely  out  of  the  main  river  channel 
above  Head  of  Passes. 

h.  Southwest  Pass.  Scouring  of  the  fill  along  the  VJest 

Headland  structure  removed  most  of  the  material  placed  in 
the  fill  at  that  point.  Seme  shoaling  occurred  in  the 
dredged  cut  at  the  entrance  to  Southwest  Pass  from  the 
start  of  the  test.  Although  a  40-ft  channel  remained 
open  in  the  dredged  cut  until  the  end  of  run  8,  the  chan¬ 
nel  had  shoaled  to  a  controlling  depth  of  35  ft  hy  the 
end  of  the  test. 

c.  South  Pass.  The  increase  in  the  amount  of  material  moved 
from  upstream  formed  a  bar  of  less  than  35-ft  depth  across 
the  entrance  to  South  Pass.  The  material  which  moved 
into  the  pass  filled  the  scour  hole  helow  False  Point  and 
almost  closed  off  the  channel  just  downstream. 

d.  Discharge  distribution.  No  material  change  in  discharge 
distribution  was  noted  during  this  test.  The  percentage 
of  discharge  in  each  of  the  three  passes  is  presented  in 
table  6. 


a  modification  of 


3^ 

Plan  I  (test  11) 


57.  Description.  Plan  I  (see  plate  l6)  was 
plan  H  to  include  larger  fills  along  the  left  hank  "below  Cuhits  Gap  and 
at  the  West  Headland,  protection  of  the  fills  with  simulated  mat,  and 
removal  of  False  Point  at  the  head  of  South  Pass.  The  fills  were  con¬ 
structed  to  top  elevation  of  +4  ft  mGl  with  side  slopes  of  1  on  5-  With 
the  exception  of  the  Pilottown  slip  (left  hank  between  miles  1.7  and  1.2) 
the  sides  of  the  fills  were  revetted  with  riprap  extending  100  ft  out 
from  the  toes  of  slopes .  False  Point  was  removed  to  -45  ft  mGl  with  the 
side  slope  of  1  on  5  revetted  with  mat  extending  100  ft  from  toe  of 
slope.  The  small  section  of  the  West  Headland  structure  extending  above 
the  slope  of  the  fill  was  removed. 

58.  Results .  The  results  of  this  test  (see  plate  l6  and  photo¬ 
graph  3)  indicated  that  with  plan  I  installed  depths  would  he  increased 
in  the  channel  above  Head  of  Passes  but  that  a  satisfactory  channel 
through  the  entrance  to  Southwest  Pass  would  not  be  obtained. 

a.  Area  above  Head  of  Passes.  Considerable  scour  occurred 
in  the  channel  bed  above  Head  of  Passes  after  the  start 
of  the  test  with  depths  generally  increased  over  the 
entire  area;  only  two  small  areas  of  slightly  less  than 
40-ft  depths  were  obtained  by  the  end  of  the  test.  The 
intense  movement  of  material  during  the  early  runs 
obliterated  completely  all  signs  of  the  dredge  cut.  The 
unprotected  fill  at  the  Pilottown  slip  was  scoured  with 
considerable  caving  of  the  bank;  by  the  end  of  the  test 
the  top  bank  of  the  fill  had  receded  as  much  as  400  ft. 

No  excessive  scour  was  noted  along  the  toe  of  the  pro¬ 
tected  fill  in  this  area. 

b.  Southwest  Pass.  The  dredged  channel  at  the  entrance  to 
Southwest  Pass  began  to  shoal  from  the  start  of  the  test. 
By  the  end  of  the  test  the  dredged  channel  had  shoaled  to 
less  than  30-ft  depths.  Considerable  scour  occurred 
along  the  fill  at  the  West  Headland  dike  and  to  the  left 
of  the  dredged  channel,  endangering  the  stability  of  the 
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fill.  Except  for  a  "bar  which  formed  at  the  upper  end  of 
the  fill,  a  channel  of  more  than  40-ft  depth  and  1,000-ft 
width  was  obtained  at  the  end  of  run  4.  Scouring  near 
the  upper  end  of  the  fill  reached  a  depth  of  86  ft  below 
mGl.  The  material  from  this  scour  hole  was  deposited 
near  the  lower  end  of  the  fill  forming  a  split  channel  at 
that  point.  By  the  end  of  the  test  the  controlling  depth 
through  the  entrance  channel  was  only  36  ft.  Some  in¬ 
crease  in  the  depths  of  the  channel  below  the  head  of 
Southwest  Pass  was  obtained  during  this  test. 

£.  South  Pass.  Currents  moving  into  South  Pass  formed  a 
large  eddy  near  the  upper  end  of  the  fill,  scouring  a 
hole  of  70-ft  depth  near  that  point.  A  study  of  these 
currents  indicated  that  the  fill  would  form  a  serious 
hazard  to  navigation  entering  that  channel.  Considerable 
shoaling  occurred  in  the  South  Pass  channel;  depths  of 
less  than  35  ft  were  obtained  just  below  the  entrance  and 
near  mile  2.4.  The  scour  hole  below  the  head  of  South 
Pass  was  filled  completely. 

d.  Discharge  distribution.  The  discharge  distribution  in 
the  three  main  passes  was  not  affected  by  the  installa¬ 
tion  of  plan  I.  Results  of  discharge  measurements  made 
during  the  test  are  presented  in  table  6. 

Plan  J  (test  12) 


59.  Description.  Plan  J  (see  plate  17)  was  similar  to  plan  I, 
with  slight  modifications  of  that  plan  made  in  an  attempt  to  produce  a 
satisfactory  channel  at  the  entrance  to  Southwest  Pass  and  to  eliminate 
the  undesirable  conditions  obtained  in  the  test  of  the  former  plan. 

These  modifications  were:  (a)  the  entire  fill  along  the  left  bank  of 
the  main  stream  was  protected  with  riprap  extending  200  ft  from  toe  of 
slope;  (b)  the  fill  at  the  West  Headland  structure  was  extended  a 
shorter  distance  upstream  than  in  plan  I  in  an  effort  to  obtain  a  better 
alignment  of  currents  entering  South  Pass  and  to  eliminate  undesirable 
eddies  as  far  as  possible;  (c)  the  fill  at  West  Headland  and  the  exposed 
bank  after  the  removal  of  False  Point  were  protected  with  riprap  ex¬ 
tending  200  ft  from  toes  of  slopes;  and  (d)  dredging  required  for  the 
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construction  of  the  fills  described  above  was  not  simulated  during  this 
test.  The  test  consisted  of  1 6  runs. 

60.  Results .  Results  (see  plate  17)  of  this  test  indicated  that 
plan  J  would  increase  the  depths  of  the  channel  along  the  fill  at  the 
head  of  Southwest  Pass .  However ,  some  periodic  maintenance  dredging 
would  be  required  to  maintain  a  suitable  channel  for  navigation  through 
the  entrance  to  Southwest  Pass.  The  scour  holes  at  the  upper  end  of  the 
fill,  noted  in  the  test  of  plan  I,  were  eliminated  with  a  considerable 
improvement  in  the  alignment  of  the  currents  entering  the  South  Pass . 
Heavy  scouring  occurred  in  the  channel  above  Head  of  Passes  increasing 
the  depth  of  the  channel.  The  excessive  movement  of  material  from  up¬ 
stream  during  the  early  part  of  the  test  completely  shoaled  the  channel 
across  South  and  Southwest  Passes  to  less  than  35 -ft  depths.  As  the 
channel  upstream  became  stable  a  channel  of  40-ft  depth  was  obtained 
through  the  entrance  to  Southwest  Pass.  A  bar  of  less  than  35-ft  depths 
which  formed  immediately  above  the  entrance  to  Southwest  Pass  limited 
the  widths  of  the  35-  and  40-ft  channels  at  that  point;  below  the  upper 
end  of  the  pass  a  40-ft  channel  of  more  than  400-ft  width  was  obtained. 
Shoaling  at  mile  2.5  in  Southwest  Pass  formed  a  split  in  the  channel  in 
that  vicinity.  A  35-ft  channel  was  scoured  through  the  entrance  to 
South  Pass  by  the  end  of  the  test;  however,  a  bar  which  formed  along 
the  East  Headland  resulted  in  an  unfavorable  alignment  of  the  channel. 
The  increase  in  the  material  moved  into  South  Pass  filled  the  scour  hole 
below  the  entrance  and  shoaled  the  channel  downstream. 

Plan  K  (test  13) 

61,  Description.  Plan  K  was  the  same  as  plan  J  except  for  the 
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type  of  mat  used  in  protecting  the  fills.  In  plan  K  (see  plate  18)  the 
fill  along  the  left  hank  below  Cubits  Gap,  and  the  upper  end  and  South¬ 
west  Pass  side  of  the  fill  at  the  West  Headland  structure  were  protected 
with  a  simulation  of  asphalt  mat.  The  South  Pass  side  of  the  fill  at 
the  West  Headland  was  protected  with  riprap  as  in  plan  J. 

62.  Results .  Plan  K  produced  an  increase  in  the  channel  depths 
above  Head  of  Passes  but  a  satisfactory  channel  into  Southwest  Pass  was 
not  obtained.  It  is  believed  that  the  results  of  plan  K  would  have  been 
similar  to  those  of  plan  J  had  a  failure  in  the  mat  at  the  head  of  South¬ 
west  Pass  not  occurred.  The  results  of  this  test  (plate  18)  indicated 
that  the  type  of  mat  used  would  not  in  itself  affect  appreciably  the 
final  results.  The  channel  above  Head  of  Passes  was  in  about  the  same 
general  condition  as  in  the  test  of  plan  J.  The  heavy  movement  of 
material  from  above  completely  shoaled  the  entrance  to  South  and  South¬ 
west  Passes  during  the  early  runs .  Considerable  scour  was  obtained  in 
the  channel  along  the  proposed  fill  at  the  West  Headland  dike.  The  re¬ 
sulting  channel,  however,  was  insufficient  in  width  and  unfavorable  in 
alignment  for  navigation.  Primarily  because  of  mat  failure,  a  hole  more 
than  90  ft  in  depth  ‘was  scoured  along  the  fill;  the  material  scoured  out 
of  this  hole  was  deposited  near  the  lower  end  of  the  fill,  forming  a 
split  channel  at  that  point.  Shoaling  in  Southwest  Pass  at  mile  2.2 
decreased  the  width  of  the  35-  and  40-ft  channels  at  that  point.  With 
the  exception  of  the  bar  which  formed  above  the  entrance  channel  to  South 
Pass,  more  than  sufficient  depths  were  obtained  at  the  head  of  and  into 
South  Pass.  The  excess  material  moved  into  South  Pass  filled  the  deep 
scour  hole  below  the  entrance  and  slightly  shoaled  the  channel  downstream. 
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Plan  L  (test  14) 

63.  Description.  The  features  of  plan  L  (see  plate  19)  were 
similar  to  those  of  plan  K  except  that  the  fill  at  the  West  Headland 
structure  did  not  extend  into  South  Pass,  and  False  Point  at  the  head  of 
South  Pass  was  not  removed. 

64.  Results ,  The  results  of  this  test  (plate  19)  were  similar  to 
those  of  plan  K.  The  failure  in  the  simulated  asphalt  mat  was  not  "be¬ 
lieved  to  "be  indicative  of  a  failure  in  the  prototype  since  the  mat  used 
was  not  an  exact  reproduction  of  a  prototype  asphalt  mat.  Observation 

of  currents  during  this  test  did  not  indicate  sufficient  attack  on  the 
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fill  at  West  Headland  to  produce  similar  failures  in  the  prototype. 

The  effects  of  plan  L  on  the  channel  above  Head  of  Passes  were  generally 
the  same  as  for  all  other  tests  that  included  the  fill  along  the  left 
"bank  "below  Cubits  Gap.  The  entrance  channels  to  South  and  Southwest 
Passes  were  shoaled  just  above  the  fill  to  less  than  35 -ft  depths  at  the 
beginning  of  the  test.  As  the  channel  upstream  became  stable,  a  40-ft 
channel  of  500-ft  minimum  width  was  obtained  at  the  head  of  Southwest 
Pass.  A  scour  hole  of  more  than  100-ft  depth  occurred  near  the  upper 
end  of  the  fill  at  the  West  Headland  structure.  A  bar  which  formed 
near  the  lower  end  of  the  fill  resulted  in  a  split  channel  at  that  point 
with  each  side  less  than  35  ft  in  depth.  Shoaling  in  Southwest  Pass 
near  mile  2.2  decreased  the  width  of  the  35“  and  40-ft  channels  at  that 
point.  Except  for  a  small  bar  which  formed  near  the  head  of  South  Pass, 
a  channel  of  more  than  sufficient  depth  was  scoured  along  the  entrance 
channel  into  South  Pass.  The  scour  hole  below  False  Point  was  completely 
filled.  Failure  in  the  mat  at  the  upper  end  of  the  fill  at  the  West 
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Headland  structure  resulted  in  a  scour  hole  of  83-ft  maximum  depth. 

Plan  M  (test  15) 

65.  Description.  Plan  M  (see  plate  20)  was  designed  as  a  further 
modification  of  plan  H  in  an  attempt  to  produce  a  self -maintained  chan¬ 
nel  through  the  entrance  to  Southwest  Pass.  Plan  M  included  the  con¬ 
struction  of  fills  at  the  second  left-hank  dike  above  Pas  a  Loutre ,  and 
at  the  first,  fourth,  and  eighth  of  the  West  Headland  spur  dikes  as 
extension  to  these  dikes.  The  tops  of  the  fills  were  constructed  to  an 
elevation  of  5  ft  below  mGl  with  side  slopes  of  1  on  8.  The  crests  of 
the  fills  were  capped  with  groins  of  solid  construction  to  an  elevation 
8  ft  above  mGl.  The  fills  were  encased  with  flexible  mat  (simulation  of 
asphalt  mat)  extending  200  ft  from  toes  of  slopes.  The  dredging  required 
for  the  construction  of  these  fills  was  not  simulated  during  the  test. 

66.  Results .  The  results  of  this  test  (see  plate  20)  indicated 
that  the  features  of  plan  M  would  produce  a  too  abrupt  change  in  the 
present  channel.  It  is  believed  that  the  attack  on  the  structures  of 
plan  M  and  the  resulting  scouring  action  would  endanger  their  stability 
within  a  short  time.  Shoaling  occurred  in  the  channel  above  Head  of 
Passes,  almost  closing  off  the  40-ft  channel  below  Cubits  Gap.  A  strong 
current  attack  was  observed  on  the  proposed  fill  and  extension  to  left- 
bank  dike,  causing  considerable  local  scouring.  A  maximum  depth  of  137 
ft  below  mGl  was  obtained  just  above  the  fill;  a  strong  eddy  which  formed 
below  the  fill  scoured  a  hole  1C4  ft  below  mGl  at  that  point. 

67.  Currents  entering  South  and  Southwest  Passes  impinged  directly 
against  the  upper  spur  dike  extension,  scouring  the  channel  bed  to  more 
than  100  ft  below  mGl.  A  tendency  to  form  a  point  bar  from  the  right 
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tank  just  above  the  extension  to  the  first  spur  dike  produced  an  angle 
in  the  alignment  of  the  resulting  channel.  Two  small'  bars  of  less  than 
35-ft  depth  formed  near  the  lower  dike  extension.  Shoaling  also  occurred 
along  the  right  of  the  Southwest  Pass  channel  below  the  entrance. 

68.  A  channel  of  more  than  sufficient  depth  was  scoured  through 
the  head  of  South  Pass.  The  scour  hole  below  False  Point  was  completely 
filled;  however,  a  scour  hole  formed  upstream  as  a  result  of  the  eddy 
produced  by  the  West  Headland  dike.  Some  shoaling  occurred  in  South  Pass 
below  the  entrance,  almost  closing  off  the  35-ft  channel  below  False 
Point . 

Plan  T  (test  25) 

69.  Description.  Plan  T  (see  plate  21)  was  a  partial  modification 
of  plan  H  (described  in  paragraph  55 ) ,  and  involved  the  installation  of: 
(a)  extensions  to  the  left-bank  dikes  between  miles  2.5  and  0.2  of  the 
main  river;  (b)  a  permeable  dike  and  trail  at  the  West  Headland  structure 
(c)  a  dredged  channel  60  ft  deep  over  a  bottom  width  of  400  ft  from 
Cubits  Gap  into  Southwest  Pass;  and  (d)  fills  on  the  left  bank  between 
miles  2.7  and  0.6  and  between  West  Headland  structure  and  the  proposed 
trail  dike.  The  fills  were  constructed  of  material  dredged  within  5>000 
ft  of  the  spoil  areas.  The  dredged  channel  described  in  (c)  above  was 
maintained  to  60-ft  depths  for  the  first  6  runs  by  dredging  at  the  ends 
of  runs  2,  4,  and  6  with  the  dredged  material  placed  in  the  original 
spoil  areas . 

70.  Results .  The  results  of  this  test  (plate  21)  indicated  that 
the  fill  placed  along  the  proposed  dike  extensions  would  eventually  be 
completely  scoured  and  its  effectiveness  in  maintaining  a  channel  along 
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the  alignment  of  the  dredge  cut  would  "be  lost.  As  the  material  along 
the  left  "bank  moved  downstream  the  dredge  cut  would  he  completely- 
shoaled,  with  the  main  channel  forming  along  the  left-hank  dike  exten¬ 
sions.  The  proposed  dike  and  trail  at  the  West  Headland  dike  would  pro¬ 
duce  only  a  local  scour  with  the  channel  upstream  shoaling  to  less  than 
project  depths . 

71.  Continuous  scouring  of  material  placed  in  the  fill  along  the 
left  hank  helow  Cuhits  Gap  occurred  during  the  test.  The  dredged  channel 
above  Head  of  Passes  was  shoaled  to  less  than  60-ft  depths;  however, 
scouring  which  occurred  along  the  right  hank  produced  channel  depths  of 
more  than  50  ft  from  just  helow  Cuhits  Gap  to  above  Head  of  Passes. 

Most  of  the  material  scoured  out  of  the  fill  along  the  left  hank  was  moved 
along  that  hank  into  Pas  a  Loutre  and  South  Pass.  A  large  shoal  area  of 
less  than  35-ft  depths  formed  along  the  ends  of  the  lower  left-hank  dike 
extensions  from  material  scoured  from  upstream.  The  dredged  channel  into 
Southwest  Pass  shoaled  to  less  than  35  ft  just  above  the  proposed  trail 
dike;  channel  depths  of  more  than  40  ft  were  maintained  just  helow  this 
point.  Some  shoaling  occurred  near  mile  2.5  in  Southwest  Pass,  decreasing 
the  width  of  the  channel.  Sufficient  depths  were  obtained  in  the  entrance 
channel  to  South  Pass,  hut  the  large  amount  of  material  moved  into  that 
pass  from  upstream  filled  the  deep  scour  hole  helow  the  head  and  slightly 
shoaled  the  channel  immediately  helow  and  between  miles  2  and  3* 

Plans  P,  0,  and  Q 

Plan  P  (test  17) 


72.  Description.  Plan  P  (see  plate  22)  included  the  construction 
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of  18  permeable  dikes  along  the  right  "bank,  extension  of  the  lover  left- 
hank  dike  just  above  Pas  a  Loutre,  and  channel  maintenance  dredging  as 
in  plan  N  (see  paragraph  53).  In  addition,  plan  P  included  the  removal 
of  the  West  Headland  structure,  and  the  construction  of  5  dikes  along 
East  Headland  above  the  South  Pass  entrance.  During  this  test  depths  of 
32  ft  in  South  Pass  over  a  bottom  width  of  400  ft  and  35  ft  in  Southwest 
Pass  over  a  bottom  width  of  600  ft  were  maintained  by  dredging  at  the 
end  of  every  second  run.  Alignments  of  the  dredge  cuts  varied  during 
the  test  to  follow  the  line  of  deepest  water. 

73 •  Results .  A  comparison  of  the  results  of  this  test  (see  plate 
22)  with  those  of  plan  N  (paragraph  54)  indicated  that  the  removal  of  the 
West  Headland  structure  permitted  the  formation  of  the  point  bar  farther 
to  the  left,  resulting  in  an  unfavorable  alignment  of  the  navigable  chan¬ 
nel  into  Southwest  Pass .  Although  the  amount  of  shoaling  in  the  entrance 
to  Southwest  Pass  would  be  considerably  reduced,  satisfactory  channel 
alignment  could  not  be  maintained  without  periodic  dredging.  The  chan¬ 
nel  above  Head  of  Passes  increased  in  depth,  depths  of  more  than  40  ft 
being  obtained  across  the  entire  width  of  the  channel  below  Cubits  Gap. 
The  material  scoured  from  the  channel  upstream  shoaled  the  entrance  chan¬ 
nels  to  South  and  Southwest  Passes  to  less  than  project  depths  during  the 
first  and  second  runs  of  the  test.  A  narrow  channel  of  unfavorable 
alignment  formed  along  the  ends  of  the  proposed  dikes  on  East  Headland. 
Continual  maintenance  dredging  failed  to  produce  any  improvement  in 
ultimate  condition  of  the  channel.  A  large  bar  of  less  than  35-ft 
depths  formed  along  the  center  of  the  channel  near  mile  2  in  Southwest 
Fass,  closing  off  the  40-ft  channel  in  that  vicinity.  A  sufficiently 
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deep  channel  was  formed  along  the  right  hank  at  the  upper  end  of  South 
Pass,  hut  some  shoaling  occurred  in  that  pass  near  mile  2. 

Plan  0  (test  18) 

74.  Description.  Plan  0  (see  plate  23)  involved  the  removal  of 
the  West  Headland  structure,  the  construction  of  4  permeable  dikes  (with 
trails  on  upper  two  dikes )  along  East  Headland  and  dredging  of  the  right 
hank  at  the  head  of  South  Pass  to  obtain  an  850-ft  clear  channel  width 
into  the  pass.  The  West  Headland  structure  and  the  right  hank  at  the 
head  of  South  Pass  were  removed  to  a  depth  of  45  ft  below  mGl  leaving  a 
side  slope  of  1  on  3  'which  was  revetted  with  mat  extending  200  ft  out 
from  the  toe  of  slope.  Wo  dredging  was  simulated  during  this  test. 

75.  Results .  The  results  of  this  test  (see  plate  23)  indicated 
that  plan  0  would  not  produce  a  channel  of  sufficient  depth  into  South¬ 
west  Pass,  and  that  most  of  the  shoaling  in  the  channel  would  occur  just 
above  the  contraction  of  the  proposed  dikes.  The  channel  above  Head  of 
Passes  was  in  approximately  the  same  condition  as  that  obtained  in  the 
base  test.  The  channel  above  the  entrance  to  South  and  Southwest  Passes 
shoaled  to  less  than  35 "ft  depth  during  the  early  part  of  the  test  and 
remained  in  about  that  condition  throughout  the  test.  Considerable 
scour  occurred  opposite  the  proposed  dikes,  reaching  a  depth  of  80  ft 
below  mGl.  A  narrow  channel  of  more  than  40-ft  central  depth  was 
effected  along  the  proposed  dikes  and  into  Southwest  Pass.  No  definite 
tendency  to  maintain  a  stable  channel  into  Southwest  Pass  below  the  head 
was  indicated.  A  small  bar  of  less  than  30-ft  depth  formed  along  the 
left  bank  at  mile  1.1  with  the  deep  channel  shifting  to  the  right.  A 
large  bar  of  less  than  35 -ft  depth  formed  in  the  Southwest  Pass  channel 


near  mile  2  splitting  the  35 -ft  channel  in  that  vicinity.  Except  for  a 
narrow  gut  which  formed  along  the  end  of  the  proposed  dikes,  the  channel 
at  the  head  of  South  Pass  was  shoaled  to  less  than  35-ft  depths.  Con¬ 
siderable  shoaling  also  occurred  in  the  South  Pass  channel  downstream 
near  miles  1  and  2. 

Plan  Q  (test  19) 

76.  Description.  Plan  Q  (see  plate  2k)  was  a  slight  modification 
of  plan  0.  The  essential  difference  between  plan  0  and  plan  Q  was  that 
in  the  latter  plan  the  arrangement  of  the  dikes  along  the  East  Headland 
was  revised  slightly  and  the  lower  left-bank  dike  above  Pas  a  Loutre  was 
extended.  During  this  test  40-ft  depths  over  a  600-ft  bottom  width  were 
maintained  by  dredging  at  the  end  of  each  two  years  (runs)  for  the  first 
8  years  of  operation. 

77*  Results .  The  results  of  this  test  (plate  2^)  were  similar  to 
those  of  the  test  of  plan  0.  Shoaling  occurred  above  the  contraction 
works  along  East  Headland  as  in  the  previous  test  with  only  slight  im¬ 
provement  in  the  controlling  channel  depths.  The  channel  above  Head  of 
Passes  remained  fairly  stable  with  no  appreciable  change  from  base-test 
conditions  indicated.  A  persistent  tendency  to  shoal  the  channel  just 
above  the  proposed  East  Headland  dikes  was  noted  throughout  this  test. 

A  hole  of  89-ft  maximum  depth  was  scoured  along  the  proposed  dikes.  A 
narrow  35-ft  channel  about  400  ft  wide  was  obtained  through  the  shoal 
area  above  the  proposed  dikes  by  the  end  of  the  test.  The  formation  of 
the  point  bar  opposite  the  head  of  South  Pass  resulted  in  an  angle  in  the 
alignment  of  the  channel  into  Southwest  Pass.  Considerable  shoaling  oc¬ 
curred  along  the  right  bank  of  South  Pass  from  the  head  to  about  mile  2.2 


No  substantial  change  in  the  discharge  distribution  was  noted  during 
this  test  (see  table  6). 

Plans  R,  R-l,  R-2,  R-3,  and  S 

Plan  R  (test  20 ) 

78.  Description.  Plan  R  (see  plate  25)  involved:  (a)  the  exten¬ 
sion  of  the  East  Headland  as  a  permeable  dike  and  the  construction  of  5 
permeable  dikes  and  trails  along  the  East  Headland  as  extended;  (b)  the 
extension  of  the  second  left-bank  dike  above  Pas  a  Loutre  as  a  permeable 
dike;  and  (c)  the  removal  of  the  West  Headland  structure  and  a  portion 
of  the  right  bank  at  the  head  of  South  Pass  leaving  a  clear  channel 
width  of  850  ft.  The  West  Headland  structure  and  the  right  bank  at  the 
head  of  South  Pass  were  removed  to  a  depth  of  h5  ft  below  mGl,  leaving 
side  slopes  of  1  on  3  which  were  revetted  with  mat  extending  200  ft  out 
from  toes-  of  slopes.  No  dredging  was  simulated  during  the  test. 

79.  Discharge  distribution.  Before  undertaking  formal  testing  of 
plan  R,  preliminary  tests  were  made  to  determine  the  effects  of  this 
combination  of  structures  upon  discharge  distribution  among  the  three 
main  passes.  Results  of  these  tests  indicated  that  the  Pas  a  Loutre 
discharge  would  be  decreased  1.3  per  cent  by  the  combination  of:  (a) 
reduction  in  cross-sectional  area  of  this  pass  by  the  East  Headland 
extension  and  by  the  bar  which  formed  below  the  extended  left -bank  dike; 
and  (b)  deflection  of  currents  away  from  the  mouth  of  the  pass  by  these 
structures  and  the  bar.  The  decrease  in  Pas  a  Loutre  was  carried  largely 
by  Southwest  Pass.  Accordingly,  the  test  of  plan  R,  as  well  as  its 
modifications  (plans  R-l,  R-2,  and  R-3)#  were  conducted  with  Pas  a  Loutre, 
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South  Pass,  and  Southwest  Pass  carrying  42.7,  17.1,  and  40.2  per  cent, 
respectively,  of  the  total  flow  at  Head  of  Passes  (see  table  6). 

80.  Results ♦  No  major  change  occurred  in  the  channel  above  Head 
of  Passes  (plate  25)  although  considerable  increase  in  depth  was  observed 
along  the  proposed  left-bank  dike  extension  above  Pas  a  Loutre,  and  a 
bar  formed  below  the  extension  partially  blocking  the  entrance  of  this 
pass.  Except  for  a  deep  channel  along  the  ends  of  the  proposed  dikes 
along  East  Headland,  the  channel  at  the  entrance  to  South  and  Southwest 
Passes  was  shoaled  to  less  than  35-ft  depth  during  the  first  run  of  the 
test.  By  the  end  of  the  test,  a  35 -ft  channel  of  more  than  800-ft  mini¬ 
mum  width  was  obtained  into  Southwest  Pass.  Shoaling  at  the  head  of 
Southwest  Pass  choked  the  40-ft  channel  at  that  point  to  a  controlling 
depth  of  38  ft.  Some  shoaling  occurred  along  the  left  bank  of  Southwest 
Pass  near  mile  2  which  decreased  the  width  of  the  project  channel.  A  bar 
at  the  head  of  South  Pass  formed  a  split  channel  into  the  pass,  each  side 
being  more  than  4o  ft  in  depth.  Shoaling  in  South  Pass  decreased  the 
width  of  the  channel  near  miles  1  and  2.  The  eddy  which  usually  formed 
off  the  end  of  East  Headland  was  moved  upstream  off  the  end  of  the  pro¬ 
posed  extension,  scouring  a  hole  109  ft  deep  between  the  deflecting  dike 
and  submerged  sill.  The  scour  hole  below  the  sill  was  filled  to  a  maxi¬ 
mum  depth  of  only  67  ft  below  mGl. 

Plan  R-l  (test  21) 

81.  Description.  Plan  R-l  (see  plate  26)  was  a  modification  of 
plan  R,  and  differed  from  the  latter  in  that:  (a)  the  third  as  well  as 
the  second  left-bank  dike  above  Pas  a  Loutre  was  extended;  (b)  a  dredge 
cut  was  made  along  the  proposed  dikes  and  into  Southwest  Pass  before 
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beginning  the  test;  (c)  four  unprotected  sand  dikes  were  constructed 
along  the  right  bank  at  the  head  of  Southwest  Pass;  and  (d)  channel 
depths  of  40  ft  over  a  bottom  width  of  600  ft  were  maintained  in  the 
head  of  Southwest  Pass  by  dredging  at  the  end  of  each  two  years  of 
operation. 

82.  Results ,  Plan  R-l  produced  the  most  satisfactory  channel  of 
any  of  the  plans  tested  thus  far  (see  plate  26  and  photograph  4). 
Shoaling  in  the  channel  above  Head  of  Passes  formed  a  bar  of  less  than 
35 -ft  depth  from  along  the  right  bank  near  Cubits  Gap  to  about  the 
center  of  the  channel  near  Pilottown;  a  40-ft  channel  of  about  1000-ft 
width  was  obtained  along  the  left  bank.  Considerable  scouring  occurred 
along  the  proposed  dikes  and  extensions.  Depths  of  more  than  80  ft  were 
obtained  opposite  the  entrance  to  Pas  a  Loutre  above  the  proposed  dike 
system.  Channel  depths  and  suitable  channel  alignment  into  Southwest 
Pass  were  maintained  by  dredging  at  the  ends  of  runs  2  and  4.  Only  a 
small  amount  of  dredging  was  required  at  the  end  of  run  4,  and  a  600-ft 
by  40-ft  channel  was  maintained  without  dredging  for  the  remainder  of 
the  test.  Most  of  the  material  scoured  from  along  the  proposed  dikes 
was  moved  into  South  and  Southwest  Passes.  The  large  movement  of  mate¬ 
rial  into  Southwest  Pass  shoaled  the  channel  below  mile  1  to  less  than 
35  ft  early  in  the  test.  Most  of  the  material  forming  this  shoal  was 
scoured  out  after  the  channel  upstream  had  become  stable,  indicating 
that  under  stable  conditions  this  shoal  would  probably  disappear,  but  a 
channel  of  sufficient  depth  in  this  area  had  not  been  attained  by  the 
end  of  the  test.  Considerable  shoaling  occurred  in  South  Pass  below  the 


head  and  below  mile  2.  A  bar  which  formed  below  the  extended  left-bank 
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dikes  partially  "blocked  the  entrance  to  Pas  a  Loutre .  The  eddy  that 
usually  forms  off  the  end  of  East  Headland  was  moved  upstream  off  the 
end  of  the  proposed  extension,  scouring  a  hole  121  ft  deep  between  the 
deflecting  dike  and  sill.  The  scour  hole  below  the  sill  filled  to  a 
maximum  depth  of  only  50  ft  below  mGl.  The  discharge  distribution  for 
this  test  was  the  same  as  for  plan  R  (see  table  6). 

Plan  R-2  (test  22) 

83.  Description.  Plan  R-2  (see  plate  27)  was  similar  to  plan  R-l 
except  that  the  two  left-bank  dike  extensions  were  shortened  50  and  300 
ft,  respectively,  and  the  dredge  cut  was  shifted  200  ft  to  the  right  of 
that  of  plan  R-l. 

84.  Results .  The  results  of  this  test  (plate  27)  indicated  that  the 
extension  of  the  left-bank  dikes  had  been  a  definite  factor  in  producing 

a  satisfactory  channel  during  the  test  of  plan  R-l.  The  shortening  of 
these  dike  extensions  in  plan  R-2  increased  the  amount  of  dredging  and 
resulted  in  a  channel  of  less  depth  than  in  the  former  test.  Channel 
alignment  and  depths  into  Southwest  Pass  were  maintained  by  dredging  at 
the  ends  of  runs  2,  4,  6,  and  8.  A  40-ft  channel  of  about  600-ft  minimum 
width  was  obtained  by  the  end  of  run  10;  however,  by  the  end  of  the  test 
this  channel  had  shoaled  slightly  and  a  channel  of  37 "ft  controlling  depth 
and  800-ft  width  was  obtained.  The  Southwest  Pass  channel  near  mile  2 
was  shoaled  to  slightly  less  than  40  ft.  The  decrease  in  the  amount  of 
material  moved  from  the  upstream  channel  caused  depths  through  South  Pass 
to  improve  over  those  obtained  in  the  test  of  plan  R-l;  however,  shoaling 
was  still  evident  near  miles  1  and  2.  No  material  change  was  noted  in 
the  Pas  a  Loutre  channel  from  that  of  the  test  of  plan  R-l. 
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Plan  R-3  (test  23) 

85.  Description.  Plan  R-3  (see  plate  28)  was  similar  to  plan  R-l 
except  that  the  Pas  a  Loutre  sill  and  deflecting  dike  were  gapped  and 
the  dredge  cut  into  Southwest  Pass  was  made  800  ft  wide  instead  of  600 
ft. 

86.  Results .  The  results  of  this  test  (plate  28)  were  generally 
the  same  as  those  obtained  in  the  test  of  plan  R-l.  The  gap  in  the 

Pas  a  Loutre  sill  permitted  more  material  from  upstream  to  move  into 
that  channel  at  the  start  of  the  test.  However,  during  the  progress  of 
the  test,  a  bar  which  formed  below  the  lower  left-bank  dike  extension  as 
in  plan  R-l  completely  closed  the  gap  in  the  deflection  dike.  The  gap 
in  the  dike  would  probably  have  to  be  moved  toward  the  East  Headland 
extension  in  order  to  be  effective;  however,  such  a  change  in  the  loca¬ 
tion  of  the  gap  would  endanger  the  stability  of  the  proposed  East  Head¬ 
land  structures .  The  increase  in  the  material  moved  into  Pas  a  Loutre 
almost  completely  filled  the  scour  hole  below  the  sill.  The  channel 
into  Southwest  Pass  was  in  about  the  same  condition  as  in  the  test  of 
plan  R-l.  The  amount  of  maintenance  dredging  required  during  this  test 
was  slightly  greater  than  in  the  test  of  plan  R-l  due  to  the  increase  in 
the  width  of  the  maintained  channel.  Some  improvements  were  noted  in 
the  depths  of  the  South  Pass  and  Southwest  Pass  channels  below  the  heads. 
Plan  S  (test  24) 

87.  Description.  Plan  S  (see  plate  29)  was  tested  to  determine 
the  effects  of  the  removal  of  the  West  Headland  structure  with  no  other 
improvements  or  changes  in  the  existing  structures.  The  test  was 
discontinued  at  the  end  of  the  sixth  run,  before  stability  of  the  bed 
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was  reached,  when  it  became  apparent  that  no  improvement  in  channel  con¬ 
ditions  would  result  from  the  removal  of  the  Headland  structure. 

88.  Results .  Since  this  test  was  not  run  to  completion,  the 
ultimate  condition  of  the  channel  with  the  West  Headland  removed  was  not 
attained  in  the  model.  The  results  obtained  during  this  test,  however, 
indicated  that  shoaling  at  the  Head  of  Passes  would  have  a  tendency  to 
be  increased  rather  than  be  diminished  (plate  29).  With  the  removal  of 
the  West  Headland  structure,  some  contraction  was  lost  and  consequently 
shoaling  increased.  With  the  Headland  removed,  the  currents  entering 
Southwest  Pass  would  move  farther  toward  the  left,  providing  a  satisfac¬ 
tory  channel  into  South  Pass  at  the  expense  of  Southwest  Pass.  As  the 
dredged  cut  along  the  right  bank  at  the  head  of  Southwest  Pass  shoaled, 
scouring  at  the  head  of  South  Pass  increased.  With  the  exception  of  the 
immediate  vicinity,  the  removal  of  West  Headland  structure  had  no  effect 
on  the  channels  in  the  Head  of  Passes  area  or  on  the  discharge  distribu¬ 
tion  in  South  and  Southwest  Passes  (see  table  6). 

Plans  U,  V,  W,  and  V-l 

Plan  U  (test  26) 

89.  Description.  Plan  U  (see  plate  30)  involved  the  construction 
of  8  permeable  dikes  along  the  right  bank  at  the  head  of  Southwest  Pass. 

A  channel  of  50-ft  depth  and  800-ft  bottom  width  was  dredged  into  South¬ 
west  Pass  from  along  the  left  bank  of  the  main  river  at  mile  0.9  into 
Southwest  Pass.  The  material  from  this  dredging  operation  was  spoiled 
between  the  proposed  right-bank  dikes.  Wo  maintenance  dredging  was  simu¬ 
lated  during  this  test. 
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90.  Results .  Wo  appreciable  change  from  base-test  conditions  was 
indicated  in  the  channel  above  Head  of  Passes  (see  plate  30 ).  The 
right-bank  dikes  effected  some  increase  in  channel  depths  from  mile  1 
above  Head  of  Passes  to  below  the  entrance  to  Southwest  Fass.  By  the 
end  of  the  test  a  35 -ft  channel  of  about  600-ft  width  was  obtained  at 
the  entrance  to  Southwest  Pass,  but  the  alignment  of  the  channel  and  its 
proximity  to  the  West  Headland  structure  would  make  navigation  into  the 
pass  hazardous.  Shoaling  occurred  along  the  left  bank  in  the  Southwest 
Pass  channel  near  mile  2.5  closing  the  40-ft  channel  in  that  vicinity. 
More  than  40-ft  central  depths  were  obtained  at  the  entrance  to  South 
Pass;  however,  a  bar  less  than  3®  ft  in  depth  which  formed  just  above 
and  to  the  left  of  West  Headland  decreased  the  width  of  the  entrance 
channel. 

Plan  V  (test  27) 

91.  Description.  Plan  V  (see  plate  31)  was  designed  as  a  modifi¬ 
cation  of  plan  U  in  an  attempt  to  produce  a  more  satisfactory  channel 
into  Southwest  Pass .  Plan  V  included  the  following  changes  in  the 
existing  improvement  works:  (a)  the  construction  of  six  permeable  pile 
dikes  along  the  right  bank  at  the  head  of  Southwest  Pass;  (b)  the  removal 
of  the  eight  short  spur  dikes  on  the  Southwest  Pass  side  of  the  West 
Headland  structure;  and  (c)  the  dredging  of  a  channel  of  800-ft  bottom 
width  and  50-ft  depth  from  about  1  mile  above  the  Head  of  Passes  to 

1  mile  below  into  Southwest  Pass.  The  material  dredged  was  spoiled 
between  the  proposed  right-bank  dikes.  No  maintenance  dredging  was 
simulated  after  the  start  of  this  test. 

92.  Results .  The  results  of  this  test  (plate  31  and  photograph  5) 
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indicated  that  plan  V  would  effect  a  navigable  channel  in  the  head  of 
Southwest  Pass,  and  that  no  maintenance  dredging  would  be  required  after 
sufficient  high  water  had  occurred  for  the  bed  in  this  vicinity  to  reach 
approximate  stability.  This  plan  had  the  following  advantages:  (a)  it 
provided  a  self -maintaining  channel  along  a  smooth  sailing  line;  (b)  its 
installation  would  be  relatively  simple  and  economical;  and  (c)  it  pro¬ 
vided  a  minimum  of  interference  with  the  present  natural  tendencies  of 
the  river,  having  no  measurable  effect  upon  stage  heights  or  upon  dis¬ 
charge  distribution.  Possible  disadvantages  appeared  to  be  some  weak¬ 
ening  of  the  West  Headland  dike  by  the  removal  of  the  spur  dikes  and 
slight  increasing  of  velocities  adjacent  to  the  headland.  It  might  be 
desirable,  therefore,  that  this  plan  include  some  strengthening  of  the 
West  Headland  dike  and  the  revetting  of  the  Headland  itself  if  such  re¬ 
vetment  does  not  already  exist.  Detailed  results  are  given  in  the 
following  subparagraphs . 

a.  Channel  above  Head  of  Passes .  The  channel  above  the 
Head  of  Passes  remained  fairly  stable  during  the  test. 
Some  shoaling  was  noted  just  below  Cubits  Gap  dinring  the 
early  runs  which  slightly  decreased  the  width  of  the 
4-0-ft  channel;  however,  by  the  end  of  the  test  the  chan¬ 
nel  had  increased  to  about  the  same  dimensions  as  ob¬ 
tained  in  the  base  test.  The  test  results  indicated 
that  plan  V  would  have  no  measurable  effect  upon  con¬ 
ditions  in  the  channel  above  Head  of  Passes,  and  that 

no  additional  improvement  works  were  needed  in  this 
reach. 

b.  Southwest  Pass.  The  dredged  channel  in  the  head  of 
Southwest  Pass  was  shoaled  to  less  than  4-0-ft  depths 
in  the  early  runs  before  stability  was  reached.  How¬ 
ever,  by  the  end  of  the  8th  run,  a  channel  of  40-ft 
depth  and  over  600-ft  width  was  obtained  which  was  self- 
maintained  for  the  remainder  of  the  test.  At  the  end  of 
the  test  the  stabilized  channel  in  the  head  of  Southwest 
Fass  had  depths  of  over  35  ft  over  a  minimum  width  of 
800  ft.  Some  shoaling  occurred  toward  the  left  side  of 
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the  channel  near  mile  2.5,  hut  the  35-f't  channel  had  a 
minimum  width  of  over  600  ft  and  central  depths  of  well 
over  bO  ft. 

£•  South  Pass.  Plan  V  had  no  appreciable  effect  on  South 
Pass  channel.  A  small  bar  formed  across  this  channel 
immediately  above  the  head  of  the  pass  having  controlling 
depths  of  30  ft  at  the  end  of  the  10th  run  and  34  ft  at 
the  end  of  the  test. 

d.  Discharge  distribution.  The  discharge  distribution  in 
South  and  Southwest  Passes  remained  practically  constant 
throughout  the  test,  with  no  change  from  base-test  con¬ 
ditions  indicated.  The  installation  of  plan  V  had  no 
measurable  effect  on  stage  heights  either  in  the  main 
river  or  in  any  of  the  passes.  Model  indications  were 
that  this  plan  would  have  no  measurable  effect  upon  the 
distribution  of  discharge. 


Plan  W  (test  28) 

93.  Description.  Plan  W  (see  plate  32)  was  similar  to  plan  V  ex¬ 
cept  that  in  plan  W  the  West  Headland  structure  was  removed.  Since  it  was 
believed  that  with  plan  V  installed  sane  strengthening  of  West  Headland 
structure  might  be  required  and  since  no  provisions  were  made  in  plan  V 
for  the  improvement  of  the  current  alignment  just  below  the  entrance  to 
South  Pass,  plan  W  was  designed  in  an  attempt  to  eliminate  these  undesir¬ 
able  conditions  by  the  removal  of  the  entire  West  Headland  structure. 

Plan  W  included:  (a)  the  construction  of  six  permeable  pile  dikes  along 
the  right  bank  at  the  head  of  Southwest  Pass;  (b)  the  removal  of  the  West 
Headland  structure  to  a  depth  of  45  ft  below  mGl;  and  (c)  the  dredging  of 
a  channel  of  8C0-ft  bottom  width  and  50-ft  bottom  depth  from  about  1  mile 
above  Head  of  Passes  to  1  mile  below  into  Southwest  Pass  and  from  mile  0 
for  about  0.5  mile  into  South  Pass.  The  spoil  from  the  dredging  opera¬ 
tion  described  above  was  placed  between  the  proposed  right-bank  dikes . 

No  maintenance  dredging  was  simulated  after  the  start  of  the  test. 
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94.  Results .  The  results  of  the  test  (see  plate  32)  of  plan  W 
are  described  in  detail  in  the  following  subparagraphs. 

a.  Above  Head  of  Passes,  The  channel  above  Head  of  Passes 
was  not  affected  by  the  removal  of  the  West  Headland 
structure.  Except  for  some  increase  in  depths  over  the 
shoal  area  along  the  center  of  the  channel  below  Cubits 
Gap;  the  channel  remained  fairly  stable  throughout  the 
test.  Test  results  indicated  that  the  installation  of 
plan  W  would  produce  no  appreciable  effects  in  this  area. 

b.  Southwest  Pass ■  The  dredged  channel  at  the  head  of 
Southwest  Pass  shoaled  to  less  than  40-ft  controlling 
depths  by  the  end  of  the  test.  Except  for  the  point  bar 
which  formed  along  the  right  edge  of  the  channel  opposite 
the  head  of  South  Pass  to  produce  a  somewhat  unfavorable 
alignment  of  the  channel  into  Southwest  Pass,  a  channel 
of  approximately  1000-ft  width  and  38-ft  minimum  depth 
was  obtained  along  the  entrance  channel  into  Southwest 
Pass .  Shoaling  occurred  along  the  left  bank  just  below 
mile  2,  filling  the  40-ft  channel  in  that  vicinity  to  a 
controlling  depth  of  38  ft. 

c.  South  Pass.  An  unstable  bar  formed  along  East  Headland 
during  this  test;  however,  more  than  sufficient  depths 
for  a  satisfactory  entrance  channel  into  South  Pass 
existed  to  the  right  of  this  bar.  Wo  material  reduction 
in  the  size  of  the  scour  hole  near  False  Point  was  noted 
during  the  test. 

d.  Discharge  distribution.  The  discharge  distribution  in 
South  Pass  and  Southwest  Pass  remained  practically 
constant  throughout  the  test,  with  no  change  from  base- 
test  conditions  indicated.  The  installation  of  plan  W 
in  the  model  had  no  effect  on  stage  heights  either  in 
the  main  river  or  in  any  of  the  passes. 

Plan  V-l  (test  29) 


95*  Description.  Plan  V-l  (see  plate  33)  was  designed  as  a 
modification  of  plan  V  in  an  attempt  to  improve  the  entrance  into  South 
Pass.  Plan  V-l  included  all  of  the  features  of  plan  V,  plus  the  removal 
of  False  Point  at  the  head  of  South  Pass.  The  dredged  material  in  both 
plans  was  spoiled  between  the  proposed  right-bank  dikes.  Wo  maintenance 
dredging  was  simulated  after  the  start  of  either  test. 
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96.  Results .  The  results  of  plan  V-l  (see  plate  33  and  photo¬ 
graph  6)  were  similar  to  those  of  plan  V  (described  in  paragraph  92)  ex¬ 
cept  at  the  head  of  South  Pass.  The  removal  of  False  Point  increased 
the  channel  width  and  cross-sectional  area  in  that  vicinity  and  caused 
considerable  shoaling  to  occur  along  the  West  Headland  indicating  that 
removal  of  this  point  would  not  effect  the  desired  channel  improvement. 
The  eddy  caused  by  False  Point  was  eliminated;  however,  no  change  was 
noted  in  the  deep  scour  hole. 
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PART  VI:  DISCUSSION  OF  RESULTS 

Interpretation  of  Model  Results 

97.  The  interpretation  of  results  of  the  model  study,  and  the 
reliance  to  he  placed  thereon,  are  based  chiefly  on  the  verification  of 
the  model.  The  principle  of  verification  is  based  upon  the  premise 
that  proof  of  the  ability  of  the  model  to  reproduce  accurately  events 
that  are  known  to  have  occurred  in  the  prototype  constitutes  proof  of 
its  ability  to  reproduce  accurately  events  that  will  occur  as  a  result 
of  future  similar  operations. 

98.  In  the  interpretation  and  evaluation  of  the  results  of  the 
model  tests  of  the  various  improvement  plans  in  the  Head  of  Passes 
area,  it  should  be  kept  in  mind  that  the  results  of  the  model  tests 
are  inherently  of  a  qualitative  nature,  and  cannot  be  given  a  strictly 
quantitative  interpretation.  The  model  tests  are  considered  representa¬ 
tive  of  normal  prototype  occurrences  and  cannot  be  expected  to  indicate 
the  results  of  prolonged  periods  of  unusually  high  or  low  flows .  It 
must  also  be  considered  that  in  tests  conducted  on  the  Head  of  Passes 
model,  it  was  assumed  that  the  dredge  cut  in  Southwest  Pass  from  about 
mile  10.5  to  the  Gulf  was  completed  and  maintained  for  the  duration  of 
all  tests .  The  effects  of  this  dredge  cut  maintained  in  its  original 
condition,  and  the  fact  that  this  may  not  actually  be  the  case  in  the 
prototype,  must  be  kept  in  mind  when  interpreting  the  results  of.  the 
model  tests.  However,  the  model  results  are  considered  to  provide 

an  excellent  indication  of  the  relative  effectiveness  of  the  various 
improvement  plans,  and  a  reasonably  close  approximation  of  the  results 


to  be  expected  in  the  prototype  under  normal  conditions . 


Summary  of  Results 

99-  The  results  of  the  Head  of  Passes  model  study  indicated  that 
plan  H,  recommended  by  the  Board  of  Officers  (see  paragraph  11)  and 
tentatively  approved  for  construction  in  the  prototype,  would  not  pro¬ 
duce  the  desired  channel  improvements  in  the  Head  of  Fasses  area.  Plan 
H  involved  the  dredging  of  a  deep  channel  from  Cubits  Gap  to  below  the 
head  of  Southwest  Fass  along  the  right  bank  and  the  construction  of  fills 
along  the  left  bank  below  Cubits  Gap  and  along  the  West  Headland  from 
this  dredge  spoil.  This  plan  was  ineffective  since  the  unprotected  fills 
were  scoured  and  the  dredged  channel  was  filled  after  a  short  period  of 
operation.  The  model  study  indicated  that  the  features  of  plan  H  as 
tested  in  the  model  would  soon  be  destroyed  by  scouring  and  shoaling  ac¬ 
tion,  and  that  the  ultimate  conditions  of  the  channel  would  be  essential¬ 
ly  the  same  as  if  no  improvement  works  had  been  constructed. 

100.  The  plan  recommended  by  the  Board  of  Officers  was  modified  in 
plan  I  to  include  larger  fills  along  the  left  bank  below  Cubits  Gap  and 
along  the  West  Headland  structure  with  the  dredge  cut  being  the  same  as 
in  plan  H.  The  fills  of  this  plan  were  protected  from  erosion  with 
simulated  mats .  This  plan  produced  a  considerable  increase  in  the  depths 
of  the  channel  above  Head  of  Passes  and  reduced  the  shoaling  in  the  en¬ 
trance  to  Southwest  Pass.  However,  a  satisfactory  channel  into  South¬ 
west  Fass  was  not  obtained;  this  and  other  undesirable  conditions  made 
the  plan  unfavorable. 

101.  The  principal  results  of  the  model  study  are  summarized 
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in  tables  6  to  8  and  in  the  subparagraphs  which  follow: 

a.  The  shoal  area  in  the  prototype  along  the  center  of  the 
channel  below  Cubits  Gap,  as  shown  by  the  1940  and  1941 
prototype  surveys,  was  probably  the  result  of  an  abnormal 
amount  of  material  moved  into  this  area,  and  under  normal 
conditions  project  depths  would  be  maintained. 

b.  Under  existing  conditions  any  dredge  cut  made  along  the 
right  bank  at  the  entrance  to  Southwest  Pass  would 
eventually  be  completely  filled  unless  maintained  by 
dredging. 

£.  The  channel  along  the  Southwest  Pass  entrance  range 

would  shoal  to  less  than  project  depth  (35  ft  below  mGl) 
under  average  conditions  of  flow  were  it  not  maintained 
by  periodic  dredging. 

d.  The  deep  scour  hole  just  below  the  Pas  a  Loutre  sub¬ 
merged  sill  was  principally  the  result  of  the  eddy  which 
formed  off  the  end  of  the  East  Headland  dike.  Removing 
short  sections  of  the  deflecting  dike  and  submerged  sill 
would  have  a  tendency  to  increase  the  amount  of  material 
moved  into  that  pass  but  would  not  affect  materially  the 
depth  of  the  scour  hole. 

e.  Plans  which  included  contraction  works  only  along  the 
West  Headland  structure  would  reduce  shoaling  adjacent  to 
the  Headland  and  produce  local  scouring  in  the  channel 
but  would  not  effect  a  project  channel  along  the  entrance 
into  Southwest  Pass. 

f .  The  removal  of  the  West  Headland  structure  would  have  a 
tendency  to  increase  the  shoaling  at  the  head  of  South¬ 
west  Pass  with  no  appreciable  effect  on  discharge  dis¬ 
tribution  or  upon  the  channel  downstream. 

g.  The  removal  of  False  Point  near  the  head  of  South  Pass 
would  considerably  improve  the  alignment  of  currents 

and  eliminate  the  hazard  to  navigation  during  high  water; 
however,  the  removal  of  False  Point  would  have  a  tendency 
to  shoal  the  South  Pass  channel  along  the  West  Headland 
structure  since  the  channel  width  would  be  increased. 

h.  The  contraction  of  the  channel  above  Head  of  Passes  by 
construction  of  dikes  or  fills  along  the  left  bank 
(below  Cubits  Gap)  would  increase  the  depth  of  the 
channel  in  that  vicinity  but  would  not  affect  material¬ 
ly  the  distribution  of  discharge  in  the  three  passes 

or  channel  conditions  at  the  Head  of  Passes. 
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i_.  Two  of  the  27  proposed  improvement  plans  appeared  to 

offer  a  solution  to  the  problem  at  Head  of  Fasses.  One 
of  these  plans  was  plan  R-l  (described  in  paragraph  8l). 
This  plan  produced  in  Southwest  Pass  a  35 -ft  channel 
approximately  900  ft  wide  having  within  it  a  40-ft 
channel  800  ft  wide.  The  other  plan  that  produced 
favorable  results  was  plan  V  (described  in  paragraph  91)* 
Plan  V  produced  in  Southwest  Pass  a  35-ft  channel  900  ft 
wide  having  within  it  a  4-0-ft  channel  600  ft  wide.  The 
results  of  these  two  plans  are  shown  on  plates  26  and 
31,  respectively.  Additional  tests  of  plans  R-l  and  V, 
under  more  drastic  flow  conditions,  are  described  in  an 
appendix  to  this  report. 


TABLES 


Table  1 


PROTOTYPE  DISCHARGE  DISTRIBUTION  AT  HEAD  OF  PASSES 


1937  Observations 


Stage  in 

Ft  on 
Carrollton 

Per  Cent 

of  Total  Discharge 

at  Head  of  Passes 

Gage 

Pas  a  Loutre 

South  Pass 

Southwest  Pass 

6.20 

45.00 

14.34 

40.66 

7-58 

45.86 

16.03 

38.ll 

9.11 

44.74 

18.31 

36.95 

IO.36 

45.86 

21.61 

32.53 

9-55 

43.15 

17.62 

39.23 

17.20 

44.11 

16.46 

39.43 

13.33 

44.14 

19.28 

36.58 

11.98 

35-66 

14.53 

49.81 

11.15 

42.16 

17.67 

40.17 

15.52 

41.10 

17.67 

41.22 

18.97 

42.14 

18.91 

38.95 

17.60 

40.75 

18.69 

40.56 

18.90 

42.41 

18.10 

39.49 

Average 

42.85 

17.63 

39-52 

Table  2 


MODEL  DISCHARGE  DISTRIBUTION  AT  HEAD  OF  PASSES 


1937  Conditions  in  Model 


Stage  in 

Ft  on 
Carrollton 

Per  Cent 

of  Total  Discharge 

at  Head  of  Passes 

Gage 

Pas  a  Loutre 

South  Pass 

Southwest  Pass 

12 

43.6 

15.1 

41.3 

13-5 

43.0 

17.2 

39.8 

15 

42.9 

17.6 

39-5 

16 

42.2 

18.4 

39.4 

17 

43.2 

17.9 

38.9 

43.0 


Average 


17.2 


39.8 


Table  3 


PROTOTYPE  DISCHARGE  DISTRIBUTION  AT  HEAD  OF  PASSES 


19^0  Observations 


(Without  Dredged  Cut  in  Southwest  Pass) 


Stage  in 

Ft  on 
Carrollton 

Per  Cent 

of  Total  Discharge 

at  Head  of  Passes 

Gage 

Pas  a  Loutre 

South  Pass 

Southwest  Pass 

4.02 

46.07 

17.83 

36.10 

5.15 

50.16 

14.62 

35-22 

6.94 

44.39 

18.23 

37.38 

4.72 

47.59 

15.34 

37.07 

6.12 

47.15 

15.30 

37.55 

8.19 

45.43 

17.83 

36.74 

10.47 

45.46 

18.46 

36.08 

13.57 

46.02 

18.92 

35.06 

13.06 

46.77 

17.53 

35-88 

45.90 

19.46 

34.6b 

9.31 

45.46 

16.83 

37.71 

1940 

46.40 

17.29 

36.31 

Average 

1937* 

42.85 

17.63 

39.52 

Average 

1937  to  1940 

Increased 

Decreased 

Decreased 

Average  Change 

3-55 

0.34 

3.21 

*  From  table  1. 


Table  4 


MODEL  DISCHARGE  DISTRIBUTION  AT  HEAD  OF  PASSES 
194-0  Conditions  in  Model 
(Without  Dredged  Gut  in  Southwest  Pass) 


Stage  in 

Ft  on 
Carrollton 

Per  Cent 

of  Total  Discharge 

at  Head  of  Passes 

Gage 

Pas  a  Loutre 

South  Pass 

Southwest  Pass 

12 

46.4 

15.2 

38.4 

13.5 

46.2 

16.6 

37.2 

15 

46.0 

17.4 

36.6 

l6 

46.4 

17-5 

36.1 

17 

46.8 

17.6 

35.6 

1940 

46.3 

16.9 

36.8 

Average 

1937* 

43.0 

17.2 

39-8 

Average 

1937  to  1940 

Increased 

Decreased 

Decreased 

Average  Change 

3.3 

0.3 

3-0 

*  From  table  2. 


Table  5 


MODEL  DISCHARGE  DISTRIBUTION  AT  HEAD  OF  PASSES 


1940  Conditions  in  Model 


(With  Proposed  Dredged  Cut  from  Mile  10. 5 ,  Southwest  Pass,  to  the 
Gulf  Completed  to  400-ft  Width  and  50-ft  Depth) 


Stage  in 

Ft  on 
Carrollton 

Per  Cent 

of  Total  Discharge 

at  Head  of  Passes 

Gage 

Pas  a  Loutre 

South  Pass 

Southwest  Pass 

12 

44.2 

15.0 

40.8 

13.5 

44.4 

16.0 

39.6 

15 

45.6 

16.4 

38.0 

16 

45.6 

16.6 

37-8 

17 

45.3 

16.7 

38.0 

1940  Average  4-5.0  l6.1  38*9 

With 

Dredged  Cut 


1940*  Average 

46.3 

16.9 

36.8 

Without 

Dredged  Cut 

Effect  of 

Decreased 

Decreased 

Increased 

Dredged  Cut 

1.3 

0.8 

2.1 

*  From  table  4. 


Table  6 


DISCHARGE  DISTRIBUTION  DURING  TESTS  OF  IMPROVEMENT  PLANS 


Test 

Per  Cent  of 

Total  Discharge 

at  Head  of  Passes 

No. 

Plan 

Pas  a  Loutre 

South  Pass 

Southwest  Pass 

2 

Base  Plan 

44.0 

17.2 

38.8 

3 

A 

44.0 

17.0 

39-0 

4 

B 

44.0 

17.3 

38.7 

5 

C 

44.0 

17.4 

38.6 

6 

D 

44.0 

17.1 

38.9 

7 

E 

44.0 

16.9 

39-1 

8 

F 

44.0 

17.1 

38.9 

9 

G 

44.0 

17.2 

38.8 

10 

H 

44.0 

16.8 

39.2 

11 

I 

44.0 

16.8 

39.2 

12 

J 

44.0 

17.4 

38.6 

13 

K 

44.0 

17.4 

38.6 

14 

L 

44.0 

17.4 

38.6 

15 

M 

44.0 

17.5 

38.5 

1 6 

N 

44.0 

17.5 

38.5 

17 

P 

44.0 

17.4 

38.6 

18 

0 

44.0 

16.7 

39.3 

19 

Q 

44.0 

16.4 

39-6 

20 

R 

42.7 

17.0 

40.3 

21 

R-l 

42.7 

17.1 

40.2 

22 

R-2 

42.8 

17.1 

40.1 

23 

R-3 

42.7 

17.2 

4o.l 

24 

S 

44.0 

1 6.6 

39.^ 

25 

T 

44.0 

16.5 

39-5 

2  6 

U 

44.0 

17.2 

38.8 

27 

V 

44.0 

17.2 

38.8 

28 

w 

44.0 

17.5 

38.5 

29 

V-l 

44.0 

17.2 

38.8 

Table  7 


DREDGED  QUANTITIES  AND  DIKE  CONSTRUCTION  DURING  TESTS  OF  PROPOSED  PLANS 


Test 

No. 

Plan 

Initial  Dredge  Cut 

No.  of 
Cuts 

Maintenance  Dredging 

Total 

Dredging  In 
1,000  Cu  Yd 

Proposed  Dikes 
Constructed 
Linear  Ft 

Dimensions 

Amount  In 
1,000  Cu  Yd 

Dimensions 

Amount  In 
1,000  Cu  Yd 

Average  In 
1,000  Cu  Yd 

3 

A 

400  x  6o 

6,9^5 

_ 

6,945 

3,100 

4 

B 

400  x  60 

6,598 

- 

- 

- 

- 

6,598 

1,400 

5 

C 

400  x  60 

6,598 

- 

- 

- 

- 

6,598 

i,4oo 

6 

D 

400  x  60 

6,084 

- 

- 

- 

- 

6,084 

11,190 

7 

E 

400  x  60 

7,292 

- 

- 

- 

- 

7,292 

11,190 

8 

F 

400  x  60 

6,9^5 

- 

- 

- 

- 

6,945 

13,250 

9 

G 

400  x  60 

6,250 

- 

- 

- 

- 

6,250 

13,250 

10 

H 

400  x  60 

13A96 

- 

- 

- 

- 

13,196 

- 

ll 

I 

400-  x  60 

14,751 

- 

- 

-  " 

- 

14,751 

- 

12 

J 

- 

- 

- 

- 

- 

- 

- 

- 

13 

K 

- 

- 

- 

- 

- 

- 

- 

- 

14 

L 

- 

- 

- 

- 

- 

- 

- 

- 

15 

M 

- 

- 

- 

- 

- 

- 

- 

1,930 

16 

N 

- 

- 

4 

600  x  35 

931 

233 

931 

13,670 

17 

P 

- 

- 

6 

600  x  35 

1,431 

238 

1,431 

14,925 

18 

0 

- 

- 

- 

- 

- 

- 

- 

3,550 

19 

Q 

- 

- 

4 

600  •  x  40 

1,667 

417 

1,667 

5,200 

20 

R 

- 

- 

- 

- 

- 

- 

- 

5,600 

21 

R-l 

600  X  50 

1,726 

2 

600  x  40 

69 

35 

1,795 

6,150 

22' 

R-2 

600  x  50 

1,597 

4 

600  x  40 

431 

108 

2,028 

5,800 

23 

R-3 

800  x  50 

2,986 

3 

800  x  40 

306 

102 

3,292 

6,4oo 

24 

s 

- 

- 

- 

- 

- 

- 

- 

- 

25 

T 

400  x  60 

11,418 

3 

4oo  x  60 

13,348 

4,449 

24,766 

5,700 

26 

U 

800  x  50 

4,167 

- 

- 

- 

- 

4,167 

6,800 

27 

V 

800  x  50 

2,778 

- 

- 

- 

- 

2,778 

5,500 

28 

¥ 

800  x  50 

4,348 

- 

- 

- 

- 

4,348 

5,500 

29 

V-l 

800  x  50 

2,986 

- 

- 

- 

2,986 

5,500 

Table  8 


EFFECTS  OF  IMPROVEMENT  PLANS 
Entrance  Channel,  Southwest  Pass 


Test 

Plan 

Controlling  Depth 
in  Ft  Below  mGl 

Minimum  Width 
35 -ft  Channel 

in  Feet 

40 -ft  Channel 

2 

Base 

29 

... 

3 

A 

36 

300 

— 

4 

B 

32 

— 

— 

5 

C* 

39 

500 

— 

6 

D 

33 

... 

— 

7 

E 

34 

... 

... 

8 

F 

36 

400 

... 

9 

G 

36 

400 

... 

10 

H 

35 

200 

... 

11 

I 

36 

200 

... 

12 

J 

42 

400 

200 

13 

K 

4l 

500 

200 

14 

L 

34 

— 

... 

15 

M 

39 

500 

— 

16 

N 

41 

600 

200 

17 

P 

46 

400 

300 

18 

0 

34 

— 

... 

19 

Q 

35 

4oo 

— 

20 

R 

37 

900 

... 

21 

R-l 

48 

900 

800 

22 

R-2 

4l 

800 

200 

23 

R-3 

57 

900 

600 

24 

s* 

31 

— 

... 

25 

T 

34 

— 

— 

26 

U 

37 

600 

... 

27 

V 

45 

800 

700 

28 

w 

38 

700 

— 

29 

V-l 

43 

900 

800 

*  Test 

discontinued  before  completion. 

PHOTOGRAPHS 


4  HEAD  OF  PASSES 
MODEL 

4  W5  LOWERED  TO 
-35  FEET  KGL 
PLAN  H 
END  OF  I*:  YEAR 


Photograph  2.  Plan  H;  test  10;  end  of  test.  Downstream  view  of  model 
hed  at  Head  of  Passes.  Note  shoal  area  at  the  entrance 
of  South  and  Southwest  Passes 


HEAD  OF  PASSFS 
MODEL 

W  S  LOWERED  TO 
-35  FEET  HGL 

PLAN  I 

END  OF  12'!  YEAR 


Photograph  3-  Plan  I;  test  11 j  end  of  test.  Downstream  view  of  model 
bed  at  Head  of  Passes.  Note  split  channel  in  Southwest  Pass 
and  shoal  area  at  entrance  of  South  Pass 


HEAD  OF  PASSES 
MODEL 

WS  LOWERED  TO 
-35  FEET  HGL 

PLAN  Rl 
END  OF  U“  YEAR 


Photograph  L.  Plan  R-l;  test  21;  end  of  test.  Downstream  view  of  model 
bed  at  Head  of  Passes.  Note  channel  alignment  into 
South  and  Southwest  Passes 


HEAD  OF  PASSES 
MODEL 

W£  LOWERED  TO 

rr-fr  a  ■ 


35  FEET  M.GL 
PLAN  V 


END  OF  12"' YEAR 


Photograph  5.  Plan  V;  test  27;  end  of  test.  Downstream  view  of  model 
bed  at  Head  of  Passes.  Note  channel  alignment  into  Southwest  Pass 
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NOTE:  SOUNDINGS  TAKEN  JUNE  16-23,1937 


“CUBITS  GAP  GAGE 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  Q4.AD) 

1  :  3  AREA  BETWEEN  0  AND  35  FEET  BELOW  M.G.L. 

CZZZ2  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
-*•“**-'  TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
«=  PROPOSED  PILE  DIKE 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 

PROTOTYPE  SURVEY 

END  OF  1937  FLOOD 

PROTOTYPE  "BwJ .  "II  111”  ga— as  «rrT 


STAGE  IN  FT  ON  CARROLLTON  GAGE  (ZERO  ELEV.  -0.13  FT  MGL) 
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L__  DREOGED _ 

169,400  CU.  VOS- 

LEGEND 


PROTOTYPE  HYDROGRAPH 
MODEL  HYDROGRAPH 


MILE  3.6  ABOVE  TO  MILE  3.0  BELOW  HEAO  OF  PASSES 


OMITTED  IN  MODEL  OPERATION 


VERIFICATION  HYDROGRAPH 


STAGE  IN  FT  ON  CARROLLTON  GAGE  (ZERO  ELEV.  -0.13  FT  MGL) 
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■4j  av 
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tUB/TS\GAP  GAGE 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N.  A.  D.) 
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AREA  BETWEEN  0  AND  35  FEET  BELOW  M.6.L 
AREA  MORE  THAN  35  FEET  BELOW  M  G  L 
CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
PROPOSED  PILE  DIKE 


MILE  3  8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 

PROTOTYPE  SURVEY 

END  OF  1939  FLOOD 


PROTOTYPE  1 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A  D) 


I  I  AREA  BETWEEN  0  AND  35  FEET  BELOW  M.C.L. 
CZTSJ  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

\S  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
(g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
»  TOP  OF  BANK  APPROXIMATE) 

— —  EXISTING  PILE  DIKE 
«■=■=»  PROPOSED  PILE  DIKE 


PLATE  5 


Z\\0 

K\!\ 


-  -  - 


^  "  ..  -  - 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  <N  A.  0) 

L.-..-J  AREA  BETWEEN  0  AND  35  FEET  BELOW  M  G  L 
BS  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

\i  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
<g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

—  EXISTING  PILE  DIKE 
<  ■■■  PROPOSED  PILE  OIKE 


MILE  3.8  ABOVE  TO  MILE  3  0  BELOW  HEAD  OF  PASSES 

RIVER  SURVEY 

CREST  OF  1940  FLOOD 


PROTOTYPE  1 


f/rs  GAP  GAGE. 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  A.  D.) 

I"——]  AREA  BETWEEN  0  AND  35  FEET  BELOW  M.G.L 
E=r=a  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

\i  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  APPROXIMATE) 

—  EXISTING  PILE  DIKE 
■ .  PROPOSED  PILE  DIKE 


69*17' 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


BASE  TEST 


TEST  2 

PROTOTYPE 


RUN  8 


MODEL 


PLATE 


f  ‘V  J  •  *  V& 

,9  V*?;_Y  £ 


HEAD  OF  PAS  A  L  OUTRE  GAGE  a 


§&2ft 


^  m. 


k\  n  K 
=w*( 

^.3,£.A  i4\ 


/-'V 

- “* 

||£§^S 

l EAD  OF  PASSES  GAGE ^ 


^To-ilU^, 

leTOll 


g^SFg^Y>-: -'-----  £'"  Dr'd*?d  ,b""e  ^ 


Wt\r\  AA  s  • 


22j§L£>  - 


\  MILE  0  SWP  GAGE 


^ ;  ;^r  \  c?  4  Voea^M 


■jv  :&•  ‘L'*0 


^'fo  -*s 

\  fo  V 


pw 

\  (4 


J^% 

<Jo.  r  'J>> 


P  v  \  v% 

%>  K  v  ydz&smm^ 


’x^x 


v  £^<5*4  ^  £^s>,'Kr  A\- 

ve^*<^Sil 


40^ 


if%^^=====$ 

UJB/TS* GAP  GAGE 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A.  D) 

I  . ~~7  AREA  BETWEEN  0  AND  35  FEET  BELOW  M.G.L. 

L'.-l—'J  AREA  MORE  THAN  35  FEET  BELOW  M  G.  L 
\1  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 

- -  TOP  OF  BANK  (APPROXIMATE) 

■—  EXISTING  PILE  DIKE 
==>  PROPOSED  PILE  DIKE 


B.  SECTIONS  OF  SUBMERGED  DEFLECTING  DIKE  AND  SUBMERGED  SILL  AT 
HEAD  OF  PAS  A  LGUTRE  REMOVED  TO  -  UO  FT  MGL  AS  SHOWN . 


D.  WEST  HEADLAND  PERMEABLE  TRAIL  DIKE  CONSTRUCTED  AS  SHOWN,  TOP 
ELEVATION  OF  DIKE  *  6  FT  MOL. 

E.  DHEDGE  CUT  INSTALLED  ALONG  WEST  BANK  AND  INTO  SOUTHWEST  PASS 
AS  OUTLINED]  BOTTOM  OF  CUT  1^00  FT  WIDE  AND  60  FT  BELOW  MOL, 
SIDE  SLOPE  I  ON  5. 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES, 

PLAN  A 

TEST  3  RUN  12 

PROTOTYPE  '°ffl  9  =mmm4 8£=  .fg»  ,T  I 


PLATE 


C.  TOST  HS10UHD  STH0CTQR2  HBKWJSD  TO  DEPTH  <7  -40  PT  MGL  FOE 
DISTANCE  0?  1,800  FT,  SLOPE  OF  EXPOSED  POINT  1  ON  ). 

D.  DREXB5  CUT  IH3T«,U3>  ALONG  WEST  BARK  AND  INTO  SOUTHWEST  PASS 
AS  OUTLINED i  BOTTOM  £»  CUT  400  FT  WIDE  AND  60  FT  BELCH  MOL, 
SIDE  SLOPS  1  ON  5. 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  <N  A  D) 


AREA  BETWEEN  O  AND  33  FEET  BELOW  M.  G.  L 
AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 
CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  APPROXIMATE) 

EXISTING  PILE  DIKE 
PROPOSED  PILE  DIKE 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSESl 


PLAN  B 


TEST  4 


PROTOTYPE  ' 


r\ 

IB  . /I 


V 


f.  /*  »«.  JK  V, 

•>1  /vV,  /  -  »*  *t  - 

V/'V  3fc  4  .  - 


Cubits  gap  gage 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A  Ol 

I  I  AREA  BETWEEN  0  ANO  35  FEET  BELOW  M.  G.L. 
ESga  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

\i  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
<g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
=====  PROPOSED  PILE  DIKE 


C.  FALSE  POINT  AT  HEAD  OF  SOOTH  PASS  REMOVED  TO  -  L5  FT  MGL, 
WITH  SIDE  SLOPE  OF  1  05  2. 

D.  WEST  HEADLAND  STRUCTURE  REMOVED  TO  DEPTH  CF  -  ijO  FT  MOL  F« 
DISTANCE  OF  1,800  FT,  SLOPE  OF  EXPOSED  POINT  1  CM  3. 

E.  DREDGE  CUT  INSTALLED  ALONO  WEST  BANE  AND  INTO  SOUTHWEST  PASS 
AS  OUTLINED)  BOTTOM  OF  CUT  LOO  FT  WIDE  AND  fiO  FT  BELOW  MOL, 

8 IDE  8L0PE  1  CM  5- 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  C 


TEST  5 


PROTOTYPE  1 


MODEL 


PLATE  10 


HEAD  OF  PAS  A  L  OUTRE  GAGE:* 


-PILOT TOWN  GAGE ^ 


-3E-,  29  ea? 
33  .J/_ ~  3>  < 

■  33  33  32 


Area  Dredged  before 
-xr—  Begmn-ng  Test 


ks^  Wr'k  ?&-?  Va  ' 


'  %  Jjk-s  \\  %z  %  \4l 

%  ja^v  'a,  *k  "4 


5— it-  _ 


T3S  \M/L£  0  SWP  GAGE 


■:  w\vv%\3^ 


imM 


^~"  -  -  - 


?,  Tf/Ti  £L 


S^±==zt=±t- 


VB/TS  GAP  GAGE 


A.  16  PEffiEUBLE  DIKES  (5  TIKES  A30VS  CEBITS  C-AF  !iOT  SHOW: ) 
installed  alo:;g  the  right  eats;  top  r.LEVATio;:  of  dikes 

+  6  FT  ii'IL. 


E.  DREDGE  CUT  INSTALLED  AiC:.'0  WEST  HA’:!'.  A.:'D  IHTO  SOUTHWEST 

PASS  AS  OUTLINED;  BOTTOK  OK  CUT  1,00  r?  WIDE  A'7>  60  FT  BELOW 
V.GI.,  SIDE  SLOPS  1  0:?  5. 


^  '3* 


£-\ 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A  D) 

l  .  ,J  AREA  BETWEEN  0  AND  35  FEET  BELOW  M  G  L 
CZZZ3  AREA  MORE  THAN  35  FEET  BELOW  M.  G  L 
\3  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
@  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

- -  EXISTING  PILE  DIKE 

C  .=•-==»  PROPOSED  PILE  DIKE 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  D 


TEST  6 


PROTOTYPE  ,0Sa= 


PLATE  II 


PLATE  12 


HEAD  OF  PAS  A  L  OUTRE  GAGE  i 


rmm? 


PORT 


^  A 
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"  Are*  Dredged  before 
5  Beginning  Test 


-PILOT TOWN  GAGE  ^ 
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AM 
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r/v  \_V  %  \  .W's 
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TwfeX 


tUB/TS  GAP  GAGE 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N.  A.  D) 


MILE  0  SWP  GAGE 


A.  16  PERMEABLE  DIKES  (?  DIKES  ABOVE  CUBITS  GAP  HOT  SHOWS)  IN¬ 
STALLED  A  LOWS  THE  RIGHT  BANK;  TOP  ELEVATION  OF  DIKES  ♦  6 
FT  HGL. 


C.  DIKE  3L  OH  LEFT  BASK  EXTENDED  1,1*00  FT  AS  PERLEA8LE  DIKE; 
AREA  BELOW  DIKE  £XTE’’S  I  OK  FI  LLED  AS  IN  B  ABOVE. 


E.  DREDGE  CUT  I1ISTALLED  ALONG  WEST  BALK  AND  HTC  SOUTHWEST  PASS 
AS  OUTLINED;  BOTTOM  OF  CUT  1*00  FT  WIDE  AND  60  FT  BELOW  MGL, 
SIDE  SLOPE  I  ON  5. 


&  *  3 


AREA  BETWEEN  0  AND  35  FEET  BELOW  M  G  L. 
AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L 
CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
PROPOSED  PILE  DIKE 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  F 


TEST  8 


RUN  14 


PROTOTYPE  ’ 


MODEL 


PLATE  !3 


Ms  >1 


<g»ZJ  OA  A455£g  GAGE^ 


HEAD  OF  PAS  A  L  OUTRE  GAGE  i 
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z  Area  Dredged  before  ; 
:  Beg  inning  Test 
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LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  192  7  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A.  D.) 
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29  .23  ,?2  .24  ?£ 

f  34  yg-./e  ^^T/O^Xss  28  ,* 


\M/L£Q  SWP  GAGE 


A.  18  FEratEAJJLE  DIKES  (5  DIKES  ABOVE  CUBITS  RAP  NOT  SHOWN)  IK- 
STALLED  ALO::R  THE  EIGHT  BANK;  TOP  ELEVATIONS  OF  DIKES  4  6 
FT  KGL. 


E.  WEST  HEADLAND  STRUCTURE  REMOVED  TO  DEPTH  OF  -  1*5  FT  URL 
FOR  DISTANCE  OP  l,BOO  FT,  SLOPE  OF  EXPOSED  POINT  1  ON  J. 

P.  DREDGE  CUT  T.  STALLED  ALONG  WEST  BANK  AND  INTO  SOUTHWEST 
PASS  AS  OUTLINED"  50TT0::  OP  CUT  1+00  FT.  WIDE  AND  60  FT  BE¬ 
LOW  MGL,  SIDE  SLOPE  1  OH  5. 
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AREA  BETWEEN  0  AND  35  FEET  BELOW  M.G.L. 
AREA  MORE  THAN  35  FEET  BELOW  M  G  L 
CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
PROPOSED  PILE  DIKE 


MILE  3.8  ABOVE  TO  MILE  3  0  BELOW  HEAD  OF  PASSES 


PLAN  G 


TEST  9 


RUN  12 


PROTOTYPE  “8 


LEGEND 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  19  2  7  ADJUSTED 
NORTH  AMERICAN  DATUM.  0^.  A.  D) 

cm:]  AREA  BETWEEN  0  AND  35  FEET  BELOW  M  G  L 
tSSZZa  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

—  EXISTING  PILE  DIKE 
«====  PROPOSED  PILE  DIKE 


PLATE  15 


V  «A 

Bit5 

iA  c^6  ,»  % 
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m 
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vbFts^gap~(. 


LIMITS  OF  PROPOSED  FILL 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A.  D) 

CZ'ZZ  1  AREA  BETWEEN  0  AND  3S  FEET  BELOW  M.G.L 
mms  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

\5  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
.a*****—*  TOP  OF  BANK  APPROXIMATE) 

— — —  EXISTING  PILE  DIKE 
=»  PROPOSED  PILE  DIKE 
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A.  DREDGE  CUT  INSTALLED  ALONG  WEST  SALK  Ai?D  WTO  SOUTHWEST  PASS  AS 

OUTLINED;  BOTTOM  OF  CUT  LOO  F?  WIDE  ADD  60  FT  BELOW  MOL  SI'>E 
SLOPE  1  OS  5.  ’ 

B.  FILLS  CONSTRUCTED  0?  DREDGE  SPOIL  PLACED  A10''G  LEFT  RAM  BELOW 
CUBITS  GAP  AUI!  ALONG  WEST  HEADLAND  AS  OUTLINED,  FILL  ALOVS  LEFT 
BANK  CONSTRUCTED  TO  CROSS-SECT  I OUS  SHOWN  BELOW;  KILL  ALONG  TOST 
HEAD  LA  I’D  CONSTRUCTED  TO  MOL,  WITH  SIDE  SLOPE  OF  1  Off  15. 


LEGEND 

-  PROPOSED  PILL 

-  RIVER  CROSS  -  SECT 


MILE  3,8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 

PLAN  H 

TEST  10  RUN  12 

MODEL  hmi  iff  — JL  ■■■■1  mi . I  •  f  t°rT 


2.  DREDGE  COT  INSTALLED  ALONG  TOST  BANK  AND  INTO  SOUTHWEST  PASS  AS 
OUTLINED J  BOTTCM  OF  CUT  1+OQ  FT  WIDE  AND  60  FT  BELOW  MGL,  SIDE 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  I 


TEST  II 


PROTOTYPE  1 


PLATE  17 


PILOT  TOWN  GAGE  . 
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.25  20  V*  .a 


\M/LEO  SWP  GAGE 


B.  TOP  OF  FILLS  CONSTRUCTED  TO  ELEVATION  *  I*  FT  MOL,  SIDE 
SLOPE  1  C«  5. 

C.  FILE  PROTECTED  WITH  RIPRAP  EXTENDING  200  FT  OCT  FROM  TOES 
OP  SLOPES. 

D.  FALSE  POINT  AT  HEAD  OF  SOOTH  PASS  REMOVED  TO  -  h5  FT  JfGL 
WITH  SIDE  SLOPE  OF  1  ON  5  PROTECTED  WITH  MAT  EXTENDING  100 
FT  FROM  TOE  OF  SLOPE. 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A.  D) 

I - 1  AREA  BETWEEN  0  AND  35  FEET  BELOW  M.  G  L. 

E2Z2S3  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

V>  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
(g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

—  EXISTING  PILE  DIKE 
'  ■■■  ■  ■  PROPOSED  PILE  DIKE 


MILE  3  8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  J 


TEST  12 


PROTOTYPE  1 


PLATE  18 


SM,  \  \  SAsk 


\  %  % 


rm 


UB/rs  GAP  GAGE 


B.  TOP  OF  FILLS  CONSTRUCTED  TO  ELEVATION  ♦  L  FT  UGL,  SIDE 
SLOPES  1  ON  5. 

C.  FALSE  POINT  AT  HEAD  OF  SOUTH  PASS  REMOVED  TO  -  U5  FT.  MOL 
WITH  SIDE  SLOPE  OF  1  ON  5  PROTECTED  WITH  MAT  EXTENDING  100  FT 
FROM  TOE  OF  SLOPE. 

D.  FI  LIS  PROTESTED  WITH  FLEXIBLE  MAT  (SIMULATION  OF  ASHiALT 
MAT)  EXTENDING  200  FT  OUT  FROM  TOES  OF  SLOPES  EXCEPT  IN 
SOUTH  PASS  WHERE  RIPRAP  MAT  WAS  USED. 


=*■ 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N-A.D) 


l -  )  AREA  BETWEEN  0  AND  35  FEET  BELOW  M.C  L 

LZl'~.-3  AREA  MORE  THAN  35  FEET  BELOW  M  G  L. 

\>  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
(§)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
— -  TOP  OF  BANK  (APPROXIMATE) 

—  EXISTING  PILE  DIKE 
«■ . .  •  PROPOSED  PILE  DIKE 


MILE  3  8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  K 


TEST  13 


RUN  12 


PROTOTYPE  ’ 


PLATE  19 


%  VrC^ 


td/g/73-  S/4P  &4g£ 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM  (N.  A.  D.) 


I  I  AREA  BETWEEN  0  AND  35  FEET  BELOW  M  G.  L 
eSZD  AREA  MORE  THAN  35  FEET  BELOW  M  G.  L 
\*  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
<g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
■ *  TOP  OF  BANK  (APPROXIMATE) 

1  EXISTING  PILE  DIKE 
=====  PROPOSED  PILE  DIKE 


\M!LEO  SWP  GAGE 


MILE  3  8  ABOVE  TO  MILE  3  0  BELOW  HEAD  OF  PASSES 


PLAN  L 


TEST  14 


RUN  14 


PROTOTYPE  1 


PLATE  20 
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GAGE 


\MtLE0  SWP  GAGE 


■  ^ m 


A.  FILLS  CONSTRUCTED  AT  DIKE  1*1  AND  WEST  HEADLAND  SHU!  DIKES  1,  li, 
AND  8  AS  SHOWN. 

B.  TOP  OF  FIL1S  CONSTRUCTED  TO  ELEVATION  -  5  FT  MGL,  SIDE  SLOPES 
I  ON  8. 

C.  CRESJT  OF  FILLS  CAPPED  WITH  GROINS  (SOLID  CONSTRUCTION)  AS  EX¬ 
TENSION  OF  EXISTING  SHEET  PILE  DIKES,  TOP  ELEVATION  OF  GROINS 
+  8  FT  UGL. 

D.  FILLS  ENCASED  WITH  FLEXIBLE  HAT  (SIMULATION  OF  ASPHALT  HAT)  EX¬ 
TENDING  200  FT  OUT  FROM  TOES  OF  SLOPES. 

E.  DREDGING  REQUIRED  FOR  CONSTRUCTION  OF  FILL  NOT  SIMULATED  DURING 
TEST. 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A  D) 


AREA  BETWEEN  O  AND  35  FEET  BELOW  M.  G.  L 
AREA  MORE  THAN  35  FEET  BELOW  M  G  L. 
CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
PROPOSED  PILE  DIKE 


MILE  3  8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  M 


TEST  15 


RUN  12 


PROTOTYPE  “S 


PLATE  21 
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SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  <N- A.  D.) 

C  I  AREA  BETWEEN  0  AND  35  FEET  BELOW  MGL 
C,razi  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L 
\i  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
<g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
' •  TOP  OF  BANK  (APPROXIMATE) 

1  EXISTING  PILE  DIKE 

=’  PROPOSED  PILE  DIKE 


DIKES  ALONG  LEFT  BANK  D H.TWEEM  MIU5S  2.5  AND  0.2  EXTENDED 
AS  PERMEABLE  DIKES  AS  SHOWN;  TOP  ELEVATION  OP  DIKES  +  6 
FT  MGL. 


C.  DREDGE  CUT  INSTALLED  ALONG  LEFT  BANX  AND  INTO  SOUTHWEST 
PASS  AS  OUTLINED;  BOTTOM  OF  CUT  1+00  FT  WIDE  AND  60  FT 
BELOW  MGL,  SIDE  SLOPE  1  ON  5» 

D.  UNPROTECTED  FILLS  CONSTRUCTED  OF  DREDGE  SPOIL  ALONG  LEFT  BANK 
BETWEEN  MILES  2.?  AND  0.6  AND  WEST  HEADLAND  AND  TRAIL  DIKE  AS 
OUTLINED;  SIDE  SLOPES  OF  FILL  ALONG  LEFT  BANK  1  ON  20  AND  BE¬ 
HIND  TRAIL  DIKE  I  ON  5. 

E.  FILLS  CONSTRUCTED  TO  AN  ELEVATION  OF  -  12  FT  MCL  ALONG  LEFT 
BANK  AND  .  7  FT  MGL  BEHIND  TRAIL  DIKE  WITH  MATERIAL  DREDGED 
WITHIN  5,000  FT  OF  SPOIL  AREA. 

F.  MAINTENANCE  DREDGING  PERFORMED  AT  ENDS  OF  RUNS  2,  h,  AND  6j 
BOTTOM  OF  CUT  1+00  FT  WIDE  AND  60  FT  BELOW  MGL,  SIDE  SLOPE 

1  ON  5. 


MILE  3  6  ABOVE  TO  MILE  3  0  BELOW  HEAD  OF 


PLAN 


TEST  25 


RUN  12 


PROTOTYPE  1 


PLATE  22 


UBITS  GAP  GAGE 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N.A.D) 


A.  18  PERMEABLE  DIKES  (3  DIKES  ABOVE  CUBITS  GAP  NOT  SHOWN)  IN¬ 
STALLED  ALONG  RIGHT  BANK  AND  5  DIKES  INSTALLED  ALONG  EAST 
HEADLAND  AS  SHOWN,  TOP  ELEVATION  OP  DIKES  «■  6  FT  MGL. 

B.  DIKE  3L  ON  LEFT  BANK  EXTENDED  1,1*00  FT  AS  PERMEABLE  DIKE. 

C.  WEST  HEADLAND  STRUCTURE  RQIOVED  TO  DEPTH  OF  -  1*5  FT  MGL 
FOR  DISTANCE  OF  1,800  FT,  SLOPE  OF  EXPOSED  POINT  I  ON  3. 

D.  CHANNEL  DEPTHS  OF  32  FT  IN  SOUTH  PASS  AND  35  FT  IN  SOUTH¬ 
WEST  PASS  MAINTAINED  BY  DREDGING  AT  THE  ENDS  OF  SUNS  2,  1*. 
6.  8,  10,  AND  12.  WIDTHS  OF  DREDGE  CUTS  WERE  1*00  FT  FOR 
SOUTH  PASS  AND  600  FT  FOR  SOUTHWEST  PASS,  WITH  SIDE  SLOPES 
OF  1  ON  5. 

E.  DREDGED  MATERIAL  PLACED  BETWEEN  RIGHT-BANK  DIKES. 


i:  area  between  o  and  35  feet  below  m.  g.  l. 

CZ 13  AREA  MORE  THAN  35  FEET  BELOW  M.  G  L. 

CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 

top  of  bank  (Approximate) 

1  EXISTING  PILE  DIKE 
=====  PROPOSEO  PILE  DIKE 


MILE  3.8  ABOVE  TO  MILE  30  BELOW  HEAD  OF  PASSES 


PLAN  P 


TEST  17 


RUN  14 


PROTOTYPE  ' 


PLATE  23 


i  L  PEHMWBLE  DIKES  AND  TRAIIS  INSTALLED  ALONG  EAST  HEADLAND 
AND  INTO  SOOTH  PASS  AS  SHOWN j  TOP  ELEVATION  OF  DIKES  ♦  6 
FT  MGL. 

B.  WEST  HEADLAND  STRUCTURE  AND  RIGHT  BANK  AT  HEAD  OF  SOUTH  PASS 
REMOVED  TO  DEPTH  -  U5  FT  MGL  ALONG  ALIGNMENT  SHOWN)  1  ON  3 
SLOPE  OF  BANK  AND  EXPOSED  POINT  REVETTED  WITH  MAT  EXTENDING 
200  FT  OUT  FROM  TOES  OF  SLOPES. 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A  D) 


r.T.~Tn  AREA  BETWEEN  0  AND  35  FEET  BELOW  M.G.L. 
E3flr.5a  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
(g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
«==  PROPOSED  PILE  DIKE 


MILE  3  8  ABOVE  TO  MILE  3  0  BELOW  HEAD  OF  PASSES 


PLAN  O 


TEST  16 


RUN  12 


PROTOTYPE  ' 


PLATE  24 
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\M/LE  0  SWP  GAGE 


d/g/73  C4P  C46f 
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A.  a  PKRHSAKLg  DIKES  AND  TRAILS  INSTALLED  ALOW  BAST  HEADLAND 
AND  INTO  SOUTH  PASS  AS  SHOW;  TOP  ELEVATION  CP  DIKES  *6  FJ 


B.  DIKE  3L  CM  LEFT  BANK  EXTENDED  1,400  FT  AS  PERMEABLE  DIKE. 

C.  NEST  HEADLAND  STRUCTURE  AND  RIGHT  BANK  AT  HEAD  CP  SOUTH  PASS 
BUIOTID  TO  DEPTH  OF  -45  FT  MG,  ALONG  AUGMENT  SHOTS,  l-ON-3 
SLOPE  OP  BANK  AND  EXPOSED  POINT  REVETTED  WITH  MAT  EXTBJDINO 
200  FT  OW  PROM  TOES  OP  SLOPES. 

D.  CHANNEL  DEPTHS  INTO  SCUT  WEST  PASS  MAINTAINED  BT  DREDGING 
TO  -40  PT  IGL  AT  SUDS  OF  RUNS  2,  4,  6,  AND  8;  BOTTOM  CP  OTT 
600  PT  WIDE,  SIDE  SLOPE  1  ON  5. 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  <N  A.  D.) 


AREA  BETWEEN  0  AND  35  FEET  BELOW  M.G.L. 
AREA  MORE  THAN  35  FEET  BELOW  M.  G  L. 
CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
PROPOSED  PILE  DIKE 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  Q 


TEST  19 


RUN  12 


PROTOTYPE  * 


PLATE  25 


W%,  %Jr-  -, 


Cl;<v*: 


A.  EAST  HEADLAND  EXTENDED  AS  FERMEABLE  DIKE;  5  PERMEABLE  DIKES 
AND  TRAILS  INSTALLED  ALONG  EAST  HEADLAND  AND  EXTE'.ISION  AS 
SHOW;  TOP  ELEVATION  OF  DIKES  ♦  6  PT  MOL. 

B.  DIKE  LL  ON  LEFT  BANK  EXTENDED  AS  PERMEABLE  DIKE  AS  SHOWN. 

C.  WEST  HEADLAND  STRUCTURE  AND  RIGHT  BANK  AT  HEAD  OF  SOUTH  PASS 
REMOVED  TO  DEPTH  OF  -  1*5  FT  KGL  ALONG  ALIGNMENT  SHOWN,  1  ON 
3  SLOPE  OF  BANK  AND  EXPOSED  POINT  REVETTED  WITH  MAT  EXT BI DING 
200  FT  OUT  FROM  TOES  OF  SLOPES. 


tue/rs  GAP  GAGE 


89*  IT' 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A.  D) 


AREA  BETWEEN  0  AND  35  FEET  BELOW  M  G.L. 
AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 
CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
PROPOSED  PILE  DIKE 


MILE  3  8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  R 


TEST  20 


RUN  16 


PROTOTYPE  1 


PLATE  26 


-  Area  Dredged  before 
inning  Test 
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LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A  D) 

L. .  J  AREA  BETWEEN  0  AND  35  FEET  BELOW  M.G.L. 

EZZZZ1  AREA  MORE  THAN  35  FEET  BELOW  M.  G  L. 

\*  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
(g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

"  ■■■"'  EXISTING  PILE  DIKE 
■  PROPOSED  PILE  DIKE 


EAST  HEADLAND  EXTENDED  AS  PERMEABLE  DIKE;  5  PERMEABLE  DIKES 
AND  TRAILS  INSTALLED  ALONG  EAST  HEAD  LAID  AMD  EXTBiE  I  Oil  AS 
SHOWN;  TOP  ELEVATION  OP  DIKES  *  6  FT  MOL. 


C.  WEST  HEADLAND  STRUCTURE  AND  RIGHT  BANK  AT  HEAD  OF  SOUTH  PASS 
REMOVED  TO  DEPTH  OF  -  i*5  FT  MGL  ALONG  ALIGNMENT  SHOWN,  1  ON 
3  SLOPE  OF  BANK  AND  EXPOSED  POINT  REVETTED  WITH  MAT  EXTENDING 
200  FT  OUT  FROM  TOES  OF  SLOPES. 

D.  L  UNPROTECTED  SAND  DIKES  CONSTRUCTED  ALONG  RIGHT  BANK- AT 
HEAD  OP  SOUTHWEST  PASS  AS  OUTLINED;  TOP  OF  DIKES  CONSTRUCTED 
TO  MOL  ELEVATION  AT  SHORE  ENDS,  SLOPING  TO  -  10  FT  MOL  ELE¬ 
VATION  AT  CHANNEL  ENDS;  SIDE  SLOPES  1  ON  5. 

E.  DREDGE  CUT  INSTALLED  ALONC  PROPOSED  DIXES  INTO  SOUTHWEST 
PASS  AS  OUTLINED;  BOTTOM  OF  CUT  600  FT  WIDE  AND  50  FT  BELOW 
MOL,  SIDE  SLOPE  1  ON  5. 

F.  CHANNEL  DEPTH  INTO  SOUTHWEST  PASS  MAINTAINED  BY  DREDGING  TO 
-  1*0  FT  MOL  AT  ENDS  OF  RUNS  2  AND  l;  BOTTOM  OF  CUT  600  FT 
WIDE,  SIDE  SLOPE  1  ON  5. 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  R-l 


TEST  21 


PROTOTYPE  1 


MODEL 


PLATE  27 
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ADDITIONAL  TESTING  PROGRAM 

Purpose  and  Description  of  Additional  Tests 

1.  After  completion  of  the  testing  program  described  in  the  main 
report  the  two  most  favorable  improvement  plans  developed  (plans  R-l 
and  V)  were  subjected  to  additional  testing  for  the  following  purposes: 

(a)  to  check  on  the  consistency  of  the  model  in  repeating  results; 

(b)  to  determine  relative  quantities  of  maintenance  dredging  that  would 
be  required  while  the  river  bed  was  adjusting  itself  to  the  proposed 
structures;  and  (c)  to  investigate  the  probable  effects  of  a  major  flood 
upon  the  effectiveness  of  the  proposed  plans. 

Test  Procedure 

2.  The  operating  procedure  for  the  additional  tests  was  identical 
with  that  followed  in  previous  tests  of  proposed  improvement  plans  (see 
paragraphs  30-32  of  main  report),  with  the  exception  of  the  major-flood 
tests  mentioned  in  (c)  above.  The  operating  procedure  for  the  tests 
using  a  hydrograph  including  extreme  flood  flows  was  identical  with  that 
followed  in  the  former  average -hydrograph  tests  with  one  exception:  the 
operation  of  the  fourth  run  of  each  of  these  tests  consisted  of  the  simu¬ 
lation  of  a  "major-flood  hydrograph"  furnished  by  the  New  Orleans  Dis¬ 
trict.  Plate  A1  presents  both  the  average  and  major-flood  hydrographs 
used.  Table  A1  shows  discharge  distributions  among  the  three  main 
passes  for  all  of  the  additional  tests.  Table  A2  shows  quantities  dredged 


during  these  tests. 
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Additional  Base  Tests 


Dredging  base  test  (test  32) 

3.  Description.  This  base  test  (test  of  existing  prototype  con¬ 
ditions)  was  similar  to  the  original  base  test  (test  2)  except  that  a 
channel  of  50-ft  depth  and  600-ft  bottom  width  was  dredged  from  1  mile 
above  Head  of  Passes  to  1  mile  below  into  Southwest  Pass,  and  was  main¬ 
tained  to  a  depth  of  40  ft  by  periodic  dredging  throughout  the  test. 

The  material  removed  in  the  initial  and  periodic  maintenance  dredging  was 
spoiled  along  the  right  bank  opposite  the  West  Headland  Dike.  The  pur¬ 
pose  of  this  test  was  to  provide  dredging  quantities,  under  existing  pro¬ 
totype  conditions,  which  would  serve  as  a  basis  of  comparison  for  eval¬ 
uating  similar  data  obtained  in  the  subsequent  dredging  test  of  plan  V. 

4.  Results  (see  plate  A2).  Results  of  the  dredging  base  test 
were  as  follow: 


a.  Channel  above  Head  of  Passes.  The  channel  above  Head  of 
Passes  remained  fairly  stable  during  the  test.  No  ap¬ 
preciable  change  was  reflected  in  this  area  by  the  chang¬ 
ing  of  the  dredge  cut  alignment  or  the  spoil  area.  The 
results  of  this  test  indicate  that  a  change  in  location 
of  the  dredge  cut  in  the  Head  of  Passes  area  would  have 

no  appreciable  effect  on  the  channel  above  Head  of  Passes. 

b.  Southwest  Pass.  The  entrance  to  Southwest  Pass  shoaled 
continually  throughout  the  test,  making  periodic  mainte¬ 
nance  dredging  necessary.  Shoaling  also  occurred  along 
the  left  bank  at  mile  2.5,  filling  the  40-ft  channel  in 
that  area  to  a  controlling  depth  of  39  ft. 

c.  South  Pass.  Except  for  a  small  bar  of  30-ft  controlling 
depth  forming  across  the  entrance  to  South  Pass,  there 
was  no  appreciable  change  from  the  original  base -test 
conditions  in  South  Pass. 

Major-flood  base  test  (test  34) 


5.  Description.  The  major-flood  base  test  was  identical  with  the 
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original  base  test  (test  2)  except  that  the  fourth  run  consisted  of  re¬ 
production  of  the  major-flood  hydrograph  described  in  paragraph  2  above. 
The  purpose  of  the  test  was  to  provide  a  basis  of  comparison  for  eval¬ 
uating  the  results  of  subsequent  major -flood  tests  of  plans  R-l  and  V. 

6.  Results  (see  plates  A4  and  A5  and  photographs  A1  and  A2). 

Plate  a4  shows  the  results  of  this  test  at  the  end  of  the  major  flood  of 
the  fourth  run,  while  plate  A3  shows  results  of  the  fourth  run  of  the 
original  base  test  (test  2)  for  purposes  of  comparison.  The  final  re¬ 
sults  of  test  34  (see  plate  A5)  were  generally  similar  to  the  final  re¬ 
sults  of  the  original  base  test,  except  that  depths  generally  were  some¬ 
what  greater  and  shoaling  of  the  dredge  cut  in  Southwest  Pass  was  more 
rapid  and  complete  owing  to  the  unusually  rapid  movement  of  bed  material 
during  the  major  flood. 

Additional  Tests  of  Plan  V 
Check  test  of  plan  V  (test  30) 

7.  Description  (see  plate  a6).  Plan  V,  test  27  (described  in 
paragraph  9I  of  main  report),  produced  a  satisfactory  self -maintained 
channel  along  a  smooth  sailing  line  into  Southwest  Pass.  The  repeat  test 
of  this  plan,  performed  to  check  on  the  consistency  of  the  model  in  de¬ 
termining  the  effects  of  improvement  plans,  was  designated  "plan  V, 

test  30 •" 

8.  Results  (see  plate  A 6).  The  results  of  this  test  were  gen¬ 
erally  similar  to  those  obtained  in  test  27,  plan  V  (see  paragraph  92  of 
the  main  report) .  The  variations  which  did  occur  were  not  serious  and 
had  no  detrimental  effect  on  channel  development  or  alignment.  Therefore, 


the  results  of  tests  27  and  30  appear  to  indicate  that,  under  conditions 
similar  to  those  which  have  occurred  in  the  past,  plan  V  would  effect  a 
self -maintained  navigable  channel  in  the  head  of  Southwest  Pass  after 
sufficient  high  water  had  occurred  to  adjust  the  river  bed  to  the  pro¬ 
posed  structures. 

Dredging  test  of  plan  V  (test  31) 

9.  Description  (see  plate  A7).  Plan  V,  test  31>  was  similar  to 
plan  V,  test  27  (see  paragraph  9I  of  main  report),  except  that  the  dredge 
cut  was  made  600  ft  wide  instead  of  800  ft,  and  was  maintained  to  a  depth 
of  40  ft  during  the  initial  development  of  the  plan  in  order  to  determine 
the  relative  amount  of  maintenance  dredging  that  would  be  required. 

10.  Results  (see  plate  A7).  The  final  results  of  the  test  of  plan 
V,  including  periodic  maintenance  dredging,  were  generally  similar  to  the 
final  results  of  previous  tests  of  this  plan.  Channel  depths  of  1+0  ft 
were  maintained  in  the  initial  dredge  cut  by  periodic  maintenance  dredg¬ 
ing  throughout  the  test.  However,  after  the  sixth  year  of  operation,  the 
plan  produced  a  self -maintained  channel  suitable  for  navigation  over  a 
bottom  width  of  700  ft,  and  this  self -maintained  channel  improved  stead¬ 
ily  as  operation  continued. 

Major-flood  test  of  plan  V  (test  33) 

11.  Description  (see  plates  A9  and  A10) .  This  test  was  identical 
with  the  original  test  of  plan  V,  test  27  (see  paragraph  91  of  main  re¬ 
port),  except  that  the  fourth  run  was  based  on  the  major-flood  hydrograph. 

12.  Results  (see  plates  A9  and  A10  and  photographs  A3  and  Ah). 

Plate  A9  shows  the  condition  of  the  model  bed  at  the  end  of  the  major  flood 
of  the  fourth  run,  at  which  time  a  bar  of  considerable  size  had  formed  in 


the  channel  above  Head  of  Passes  and  a  narrow  bar  had  developed  in  South¬ 
west  Pass  between  miles  1  and  2.  Plate  a8  shows  results  at  the  end  of 
the  fourth  run  of  the  original  test  (test  27)  of  plan  V  for  purposes  of 
comparison.  By  the  end  of  the  test  (see  plate  A10)  most  of  the  upper 
bar  had  been  scoured  away,  but  the  narrow  shoal  in  Southwest  Pass  per¬ 
sisted.  Sufficient  high  water  had  not  occurred,  after  the  major  flood, 
to  produce  the  wide  channel  of  40-ft  depth  obtained  in  previous  tests 
of  this  plan. 


Additional  Tests  of  Plan  R-l 
Check  test  of  plan  R-l  (test  33) 

13.  Description  (see  plate  All).  Plan  R-l,  test  33;  was  an  iden¬ 
tical  repetition  of  plan  R-l,  test  21  (described  in  paragraph  8l  of  main 
report),  and  was  conducted  as  a  check  on  the  consistency  of  the  model. 

lb.  Results  (see  plate  All).  The  results  of  this  test  were  gen¬ 
erally  similar  to  those  of  plan  R-l,  test  21.  The  accuracy  with  which 
the  model  reproduced  the  bed  configuration  of  test  21  can  be  determined 
by  comparing  plate  26  of  the  main  report  with  plate  All.  Channel  depths 
of  40  ft  were  obtained  over  a  bottom  width  of  600  ft,  after  the  end  of 
run  k  of  test  21  and  run  6  of  test  33*  In  general,  however,  the  results 
of  the  repeat  test  were  an  excellent  reproduction  of  the  original  test  of 
this  plan,  since  all  important  tendencies  and  bed  configurations  were 
obtained. 

Major-flood  test  of  plan  R-l  (test  36) 

15.  Description  (see  plate  A13).  The  use  of  the  major -flood  hydro¬ 
graph,  instead  of  the  average  hydrograph,  during  the  fourth  run  of  this 
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test  was  the  only  variation  between  plan  R-l,  test  36,  and  plan  R-l,  test 
21  (described  in  paragraph  81  of  the  main  report) . 

16.  Results  (see  plates  A13  and  Al4  and  photographs  A5  and  a6). 
Plate  A13  shows  the  results  of  this  test  at  the  end  of  the  major  flood 
(fourth  run),  while  plate  A12  shows  results  of  the  fourth  run  of  the 
original  test  (test  21)  of  plan  R-l  for  purposes  of  comparison.  The 
final  results  of  plan  R-l,  test  36,  were  generally  similar  to  the  final 
results  of  plan  R-l,  test  21  (compare  plate  Al^  with  plate  26  of  main 
report ) . 


Summary  of  Results 

17.  The  results  of  the  additional  tests  conducted  on  the  Head  of 
Passes  model  are  presented  in  tables  A1  to  A3,  and  on  plates  A2  to  AlU. 

The  principal  conclusions  derived  from  the  results  of  the  additional 
tests  are  presented  in  the  following  paragraphs . 

18.  The  model  discharge  distribution  in  the  three  main  passes  is 
shown  in  table  Al.  It  will  be  noted  that  the  percentile  discharge  car¬ 
ried  by  Southwest  Pass  during  the  tests  of  extreme  conditions  of  flow 
(tests  3^>  35,  and  38)  was  slightly  higher  than  in  the  tests  of  proposed 
improvement  plans.  This  increase  in  percentile  discharge  in  Southwest 
Pass  is  a  reflection  of  the  cross-sectional  area  relationship  between 
South  and  Southwest  Passes  as  stage  heights  increase. 

19.  The  consistency  of  the  model  was  established  satisfactorily  by 
the  results  obtained  from  the  repetition  of  tests  of  plan  R-l  and  plan  V. 
While  variations  may  be  observed  between  actual  soundings,  it  will  be 
noted  that  all  important  tendencies  and  bed  configurations  were  reproduced. 
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Table  A2  presents  volumes  of  initial  and  periodic  maintenance  dredging 
performed  during  the  additional  tests  (tests  31,  32,  and  33  included 
periodic  maintenance  dredging). 

20.  In  general,  the  results  in  the  model  appear  to  show  no  very- 
great  change  as  a  result  of  simulation  of  the  major-flood  hydrograph  dur¬ 
ing  the  fourth  of  the  12  runs  of  each  of  the  tests.  One  outstanding  re¬ 
sult  of  the  major  flood  noted  during  the  base  test  was  the  much  more 
rapid  shoaling  of  the  existing  dredged  channel  adjacent  to  the  right  bank 
in  the  head  of  Southwest  Pass,  with  some  accompanying  increase  in  central 
channel  depths.  The  major  flood  also  appeared  to  increase  scouring  ac¬ 
tion  along  the  ends  of  dikes  in  the  model. 

21.  There  is,  of  course,  no  definite  basis  for  the  interpretation 
of  the  results  of  these  major-flood  tests  in  terms  of  prototype  results, 
since  the  model  verification  did  not  include  stages  of  such  magnitude. 
However,  relying  on  judgment  alone,  it  is  considered  probable  that  the 
results  of  the  major-flood  tests  provide  an  approximate  indication  of 


prototype  results . 


TABLES 


Table  A1 


DISCHARGE  DISTRIBUTION 


Per  Cent  of  Total  Discharge 
at  Head  of  Passes 


_ Plan _ 

Base  test  (dredging) 
Base  test  (major  flood) 
Plan  V  (check  test) 

Plan  V  (dredging) 

Plan  V  (major  flood) 
Plan  R-l  (check  test) 
Plan  R-l  (major  flood) 


Test 


No. 

Pas  a  Loutre 

32 

44.0 

34 

44.0 

30 

44.0 

31 

44.0 

35 

44.0 

33 

42.9 

36 

42.7 

South 

Pass 

Southwest 

Pass 

17.1 

38.9 

16.7 

39.3 

17.4 

38.6 

17.3 

38.7 

16.8 

39.2 

17.2 

39.9 

17.1 

40.2 

Table  A2 


INITIAL  AND  PERIODIC  MAINTENANCE  DREDGING 
PERFORMED  DURING  TESTS 


Plan 

Test 

No. 

Initial  Dredge  Cut 
Amount 
in  1,000 

Dimensions  Cu  Yd 

Base  test  (dredging) 

32 

600  x  50 

2,778 

Base  test  (major  flood) 

3^ 

- 

- 

Plan  V  (check  test) 

30 

800  X  50 

3,473 

Plan  V  (dredging) 

31 

600  x  50 

2,458 

Plan  V  (major  flood) 

35 

800  x  50 

3,125 

Plan  R-l  (check  tests) 

33 

600  x  50 

1,625 

Plan  R-l  (major  flood) 

36 

600  x  50 

1,597 

Maintenance  Dredging 

Total 

Amount 

Average 

Dredging 

No.  of 

in  1,000 

in  1,000 

in  1,000 

Cuts 

Dimensions 

Cu  Yd 

Cu  Yd 

Cu  Yd 

5 

600  x  40 

2,942 

588 

5,720 

- 

- 

- 

- 

3,473 

5 

600  x  40 

1,153 

231 

3,611 

- 

- 

- 

- 

3,125 

3 

0 

><! 

O 

O 

VO 

514 

171 

2,139 

2 

600  X  40 

111 

55 

1,708 

Table  A3 


ENTRANCE  CHANNEL  -  SOUTHWEST  PASS 


Plan 

Test 

No. 

Controlling 
Depth  in  Ft 
below  mGl 

Minimum  Width  in  Ft 

35-ft  Channel  40-ft  Channel 

Base  test  (dredging) 

32 

38 

900 

- 

Base  test  (major  flood) 

3^ 

32 

- 

- 

Plan  V  (check  test) 

30 

45 

1,000 

800 

Plan  V  (dredging) 

31 

45 

800 

700 

Plan  V  (major  flood) 

35 

4l 

800 

400 

Plan  R-l  (check  test) 

33 

53 

1,000 

900 

Plan  R-l  (major  flood)  36 


48 


900 


800 


PHOTOGRAPHS 


A  ». 

M 

Jj  MW} 

jt/  J 

Photograph  AU.  Plan  V;  test  35;  20 -ft  stage.  The  right-bank  dikes  were 
not  endangered  by  the  20 -ft  flood  stage 


Photograph  A5.  Plan  R-l;  test  36;  17-ft  stage.  A  large  subsurface  eddy 
was  formed  between  the  Pas  a  Loutre  submerged  deflecting  dike  and 
submerged  sill  by  the  extension  of  the  East  Headland 


Photograph  A6.  Plan  R-l;  test  36;  20-ft  stage.  The  upstream  dike  on  the 
East  Headland  extension  was  endangered  by  the  20-ft  flood  stage 


PLATES 


STAGE  IN  FEET,  CARROLLTON  GAGE  (ZERO  ELEV.  -O.I3FEET  M.G.L ") 


PLATE  A2 


LEGEND 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N.  A.  D) 

r.r~zn  area  between  o  and  35  feet  below  m  g  l 

I."..;; . .i  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
'  TOP  OF  BANK  (APPROXIMATE) 

—  EXISTING  PILE  DIKE 
------- 1  PROPOSED  PILE  DIKE 


PLATE  A4 


LEGEND 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL 
THE  GRIO  SYSTEM  IS  REFERRED  TO  THE  19  2  7  ADJUSTED 
NORTH  AMERICAN  DATUM  (N  A  D) 

CZD  AREA  BETWEEN  0  ANO  35  FEET  BELOW  M.  G.L. 
Ezra  AREA  MORE  THAN  35  FEET  BELOW  M  G.  L. 

CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
-***—" *  TOP  OF  BANK  APPROXIMATE) 

—  EXISTING  PILE  DIKE 
=====  PROPOSED  PILE  DIKE 


THE  FOURTH  RUN  OF  THIS  TEST  SIMULATED  A 
MAJOR  FLOOD  HYDROGSAFH  ON  THE  RIVER;  ALL 
OTHEE  RUNS  SIMULATED  AN  AVERAGE  HYDROGRAFH. 


MILE  3  8  ABOVE  TO  MILE  3  0  BELOW  HEAD  OF  PASSES 

BASE  TEST 

TEST  34  RUN  12 

PROTOTYPE  *K»4 - iML  JE . mmm  18” 


MODEL 


SS^  -?py 


A.  6  PERMEABLE  BIKES  INSTALLED  ALONG  THE  EIGHT  BANK  AS  SHOW; 
TOP  ELEVATION  01  DIKES  +  6  IT  MGL. 

B.  8  SPUE  DIKES  OH  SOUTHWEST  PASS  SIDE  01  THE  WEST  HEADLAND 
REMOVED  TO  A  DEPTH  OP  -  50  FT  XGL. 

C.  DHXDGI  CUT  INSTALLED  FROM  ALONG  LETT  BANK  OF  MAIH  RIVER 
AT  MILE  0.9  INTO  SOUTHWEST  PASS  AS  OUTLINED;  BOTTOM  OF  CUT 
800  FT  VIDE  AND  50  IT  BELOV  MOL,  SIDE  SLOPE  1  OH  5. 

DBIDOED  MATERIAL  SPOILED  BETWEEN  RIGHT-BANK  DIKES. 


MILE  3.8  ABOVE  TO  MILE  3  0  BELOW  HEAD  OF  PASSES 


PLAN  V 


TEST  30 


RUN  I  2 


PROTOTYPE  1 


MODEL 


LEGEND 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A  D) 

I  I  AREA  BETWEEN  O  AND  35  FEET  BELOW  M.  G.L. 
BBI  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 

\*  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
<g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  APPROXIMATE) 

— —  EXISTING  PILE  DIKE 
■■  ■  ■  -  i  PROPOSED  PILE  DIKE 


C.  D HEDGE  COT  INSTALLED  FBCM  ALONG  LKTT  BARK  OF  MAIN  RIVER  AT 
lfTT.K  0.9  INTO  SOUTWEST  PASS  AS  OUTLINED;  BOTTCH  OF  COT 
600  FT  WHS  AMD  50  FT  BELOH  MX.;  SIDE  SLOPE  I  OR  5. 


V.  CHAOEL  DEPTH  INTO  SOUTWEST  PASS  MAIWAIRED  BT  DHBDQIB0 
TO  -  40  FT  MX.  AT  ERD  OF  B0R8  2,  4,  6,  8,  AD  10;  BOTTCM 
OF  COT  600  FT  WIDE;  SIDE  SLCPE  1  OR  5.  D RIDGED  MATERIAL 
3POILD  BSTIBB  RIGHT-BARK  DUES. 

e»'/7' 


MILE  3.8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSE.S 

PLAN  V 

TEST  31  RUN  12 

PROTOTYPE  --«H  ,  JS»-  ■  ■■  18”  «°°rT-  i 


\\ 


MODEL 


PLATE  A 8 


B.  8  SPOT  DICKS  OH  SOCTHVXST  PASS  SIDI  07  THE  VIST  HEADUlOT 
VXBI  B1M07XD  TO  A  D»TH  07  -  50  IT  MGL. 

0.  OBZDOE  GOT  INSTALLED  7BCW  ALCMO  LETT  BATE  07  KAIS  HITER  AT 
MUZ  0.9  INTO  SOUTHWEST  PASS  AS  OUTLIHD;  BOTTOM  07  CUT 
800  7T  YH5I  AID  50  IT  BELOW  MOL;  SIDE  SLOPE.  1  CK  5. 
UBZDQXD  MATERIAL  SPOILED  BETWEEN  RIGHT -BAM  DIMS. 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  .A  .  D  .) 

1  '  .  I  AREA  BETWEEN  0  AND  35  FEET  BELOW  MGL. 
EZ223  AREA  MORE  THAN  35  FEET  BELOW  M.  G  L. 

CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
<g)  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
■  TOP  OF  BANK  (APPROXIMATE) 

— — ■ —  EXISTING  PILE  DIKE 
'  "  ■  »  PROPOSED  PILE  DIKE 


MILE  3  8  ABOVE  TO  MILE  3  0  BELOW  HEAD  OF  PASSES 


PLAN  V 


TEST  27 


PROTOTYPE  1 


PLATE  A9 


i  % 


LEGEND 

SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A  D.) 


AREA  BETWEEN  0  ANO  35  FEET  BELOW  M  G.  L 
AREA  MORE  THAN  35  FEET  BELOW  M  G.  L 
CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
PROPOSED  PILE  DIKE 


2.  8  SPOT  Bins  OX  S0UTBWX9T  Pi 8 8  SIDX  07  THX  VIST  EBASUXX 

EMOTED  TO  i  DXPTH  07  -  50  7T  MOL. 

0.  CEXDOX  COT  IH8TALLTD  ISDN  ALOBO  IXPT  BAHI  07  Mi  IE  EI7XR 
AT  Kin  0.9  IBT0  SOUTMST  PASS  AS  0UTLII1D;  BOTTOM  07  CUT 
800  7T  VIBX  ABB  50  7T  BXL0V  KOL,  Sid  8LGP1  1  0V  5. 

BKEIOE  KATXBIAL  SPOILED  BITVXXK  EIGHT- Bill  DIBS. 


THE  FOURTH  HUH  OF  THIS  TEST  SHBUT1D  A 
MAJOR  FLOOD  HYDRO® APH  CM  THE  RIVER;  ALL 
OTHBl  RUNS  SIMULATED  AH  AVERAGE  HYDROGRAPH. 


MILE  3  8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  V 


TEST  35 


RUN  4 


PROTOTYPE  '°8 


PLATE  A 10 


MODEL 


PLATE  All 


PLATE  A  12 


JliSr%#V\  \  %  ^ 

H,t5  -« l y%UT'*  %  % 

^4^1 / ‘  -^~ 


CUBITS  GAP  GAGE 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  19  2  7  ADJUSTED 
NORTH  AMERICAN  DATUM.  (N  A.  D) 

Cl-  )  AREA  BETWEEN  0  AND  35  FEET  BELOW  M  G.L. 
t—- -...J  AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L 
\*  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 
-**“**—  TOP  OF  BANK  (APPROXIMATE) 

■  EXISTING  PILE  DIKE 
========  PROPOSED  PILE  DIKE 


Zr^Ll - _-— z^=s  \M/L£Q  SWP  GAGE  ~- 


A.  A* ST  HEADLAND  EUKNDED  AS  PE30BABLE  DIM;  5  PERMEABLE  DIKES 
AND  TRAILS  INSTALLED  ALONG  EAST  HEADLAND  AND  EXTENSION  A3 
SHOWN)  TOP  ELEVATION  OF  DIMS  .  6  FT  MGL. 


C.  WEST  HEADLAND  STRUCTURE  AND  RIGHT  BANK  AT  HEAD  OF  SOOTH  PASS 
REMOVED  TO  DEPTH  OF  -45  FT  MS.  ALONG  ALIGNMENT  SHOWN,  1  ON 

3  SLOPE  OF  BANK  AND  EXPOSED  POINT  REVETTED  WITH  MAT  EXTENDING 
200  FT  OUT  FROM  TOES  OF  SLOPES. 

D.  4  UNPROTECTED  SAND  DIKES  CONSTRUCTED  ALONG  RIGHT  BANK  AT  HEAD 
OF  SOUTHWEST  PASS  AS  OUTLINED;  TOP  OF  DIMS  CONSTRUCTED  TO 
MGL  ELEVATION  AT  SHORE  ENDS,  SLOPING  TO  -10  FT  IKS,  ELEVATION 
AT  CHANNEL  ENDS;  SIDE  SLOPES  1  ON  5. 

t.  DREDGE  CUT  INSTALUD  ALONG  PBDPOSED  DIKES  INTO  SOUT  WEST  PASS 
AS  OUTLINED;  BOTTOM  OF  CUT  600  FT  WIDE  AND  50  FT  BELOW  MOL; 
SIDE  SLOPE  1  ON  5. 

F.  CHANNEL  DEPTH  INTO  SOUTHWEST  PASS  MAINTAINED  BT  DREDGING  TO 
-40  FT  MGL  AT  ENDS  OF  RUNS  2  AND  4}  BOTTOM  CF  CUT  600  FT 
WIDE;  SIDE  SLOPE  1  ON  5. 


MILE  3.8  ABOVE  TO  MILE  30  BELOW  HEAD  OF  PASSES! 


PLAN  R-l 


PROTOTYPE  1 


PLATE  A 13 


w4'W?m 


AD  OF  PASSES  GAGE ^ 


HEAD  OF  PAS  A  L  OUTRE  GAGE  Ji 


PORTA 


rP/LOTTOWN  GAGE  ^ 


SAP  LIGHTS  ^-56  /  .'  *& >-',1  \  VST',. 

AAAA  %  /  )  ‘>- 


•.*5,^— >Jr- 

V  y 


•  Area  Dredged  before 
'**-»  Beginning  Test 


J%5F 


■  MILE  0  SWP  GAGE 


r  ■ 

I J\'\  /V 
#-%)  \  k 


fry  \l 


V*  7A 


1  'iV/  iS/ 


Vi8  A 


ZUB/rs  GAP  GAGE 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  192  7  ADJUSTED 
NORTH  AMERICAN  DATUM.  <K  A.  D) 

Cm  AREA  BETWEEN  0  AND  35  FEET  BELOW  M  G  L 
L-.  — 1  AREA  MORE  THAN  35  FEET  BELOW  M  G.  L 
\4  CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
©  MODEL  TEMPLETS  AND  SOUNDING  RANGES 

- -  TOP  OF  BANK  (APPROXIMATE) 

—■■■——  EXISTING  PILE  DIKE 
«==  PROPOSED  PILE  DIKE 


§%sSst 


A.  EAST  HEADLAND  EXTENDED  AS  PERNBAESLE  MKI;  5  PERMEABLE  DIKES 
AND  TRAILS  INSTALLED  ALONG  EAST  HEADLAND  AND  EXTENSION  AS 
SHOWN;  TOP  ELEVATION  OF  DIKES  *  6  FT  MOL. 

B.  DIKES  4L  AND  5L  0*  LEFT  BANK  EXTENDED  AS  PERMEABLE  DIKES  AS 


C.  WEST  HEADLAND  STRUCTURE  AND  RIGHT  BANK  AT  HEAD  OF  SOUTH  PASS 
RaOVED  TO  DEPTH  OP  -45  FT  U&  ALONG  ALIGNMENT  SHOWN,  1  ON 

3  SLOPE  OF  BANK  AND  EXPOSED  POINT  REVETTED  WITH  MAT  EXTENDING 
200  FT  OUT  FROM  TOES  OF  SLOPES. 

D.  4  UNPROTECTED  SAND  DIKES  CONSTRUCTED  ALONG  RIGHT  BANK  AT  HEAD 
OF  SOUTHWEST  PASS  AS  OUTLINE);  TOP  OF  DIKES  CONSTRUCT  HD  TO 
MGL  ELEVATION  AT  SHORE  ENDS,  SLOPING  TO  -10  FT  UGL  ELEVATION 
AT  CHANNEL  ENDS;  SIDE  SLOPES  1  ON  5. 

S.  DRUDGE  CUT  INSTALLED  ALONG  PROPOSED  DIKES  INTO  SOUTHWEST  PASS 
AS  OUTLINED;  BOTTOM  OF  CUT  600  FT  WIDE  AND  50  FT  BELOW  MGL; 
SIDE  SLOPE  X  ON  5- 

p.  CHANNEL  DEPTH  INTO  SOUTHWEST  PASS  MAINTAINED  BT  DREDGING  TO 
-40  FT  MO.  AT  ENDS  OF  RUNS  2  AND  4 f  BOTTOM  OF  CUT  600  FT 
WIDE;  SIDE  SLOPE  1  ON  5. 


THE  FOURTH  RUN  OF  THIS  TEST  SIMULATED  A 
MAJOR  FLOOD  HYDROGRAPH  ON  THE  RIVEK;  ALL 
OTHER  RUNS  SIMULATED  AN  AVERAGE  HYDROGRAPH  . 


ABOVE  TO  MILE  3  0  BELOW  HEAD  OF  PASSES 


PLAN  R-l 


TEST  36 


PROTOTYPE  1 


PLATE  A 14 


%  -V. 


V  V  % 


%  (M;‘ 


LEGEND 


SOUNDINGS  ARE  EXPRESSED  IN  FEET  BELOW  MEAN  GULF  LEVEL. 
THE  GRID  SYSTEM  IS  REFERRED  TO  THE  1927  ADJUSTED 
NORTH  AMERICAN  DATUM.  <N  A.  D.) 


AREA  BETWEEN  0  AND  35  FEET  BELOW  M  G.L 
AREA  MORE  THAN  35  FEET  BELOW  M.  G.  L. 
CHANNEL  MILES  ABOVE  AND  BELOW  HEAD  OF  PASSES 
MODEL  TEMPLETS  AND  SOUNDING  RANGES 
TOP  OF  BANK  (APPROXIMATE) 

EXISTING  PILE  DIKE 
PROPOSED  PILE  DIKE 


A.  BAST  HEADLAND  BIT ENDED  AS  PERMEABLE  DIKE;  5  PERMEABLE  DISKS 
AND  TRAILS  INSTALLED  ALONG  EAST  HEADLAND  AND  EXTENSION  AS 
SHOWN;  TOP  ELEVATION  OP  DIKES  .  6  FT  MO.. 

B.  DIKES  O.  AND  5L  0*  LEFT  BANK  EXTENDED  AS  PERMEABLE  DINES  AS 


C.  WEST  HEADLAND  STRUCTURE  AND  RIGHT  BANK  AT  HEAD  OF  SOUTH  PASS 
REMOVED  TO  DEPTH  OF  -45  FT  MCE.  ALONG  ALIGNMENT  SHCWN,  1  ON 

3  SLOPE  OF  BANK  AND  EXPOSED  POINT  REVETTED  WITH  MAT  EXTENDING 
200  FT  OUT  FRCM  TOES  Or  SLOPES. 

D.  A  UNPROTECTED  SAND  DIKES  CONSTRUCTED  ALONG  RIGHT  BANK  AT  HEAD 
OP  SOUTHWEST  PASS  AS  OUTLINE);  TOP  OP  DIKES  CONSTRUCTS)  TO 
MIL  ELEVATION  AT  SHORE  ENDS,  SLOPING  TO  -10  FT  M2.  ELEVATION 
AT  CHANNEL  ENDS;  SIDE  SLOPES  1  ON  5. 

E.  DREDGE  CUT  INSTALLED  ALONG  PROPOSED  DIKES  INTO  SOUTHWEST  PASS 
AS  OUTLINED;  BOTTOM  OF  CUT  600  FT  WIDE  AND  50  PT  BELOW  MGL; 
SIDE  SLOPE  1  OS  5. 

P.  CHANNEL  DEPTH  INTO  SOUTHWEST  PASS  MAINTAINED  BT  DREDGING  TO 
-40  FT  MGL  AT  ENDS  OF  RUNS  2  AND  4;  BOTTOM  OF  CUT  600  FT 
WIDE;  SIDE  SLOES  1  ON  5. 


THE  FOURTH  RUN  OF  THIS  TEST  SIMULATED  A 
MAJOR  FLOOD  HTOROGRAPH  ON  THE  RIVER;  ALL 
OTHER  RUNS  SIMULATED  AN  AVERAGE  HYDROGRAPH  . 


MILE  3  8  ABOVE  TO  MILE  3.0  BELOW  HEAD  OF  PASSES 


PLAN  R-l 


TEST  36 


MODEL 


tort 


